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7o  Sit  Excellency  the  Right  Honorable  Sir  John  Douglas  Suthxblamd  Campbill, 
Marquit  of  Lome,  one  of  Her  Majesty's  Privy  Council,  Knight  of  the  Most  Ancient 
and  Most  Mble  Ordei  of  the  Thistle,  and  Knight  Grand  Cross  of  the  Most  Distin- 
gushed  Order  of  Saint  Michael  and  Saint  G^eorge,  Governor  General  of  Canada,  and 
Vice-Admiral  of  the  same. 

ICat  it  Pliasi  Tour  Exoillirot  : 

The  undersignod  has  the  honor  to  present  to  Your  Excellency  the  Beport  of  the 

Bngineer-in-Ohief  of  the  Canadian  Pacific  Bailway,  on  the  various  sarveys  and 

examinations  made  daring  the  past  season,  and  on  other  matters  in  connection  with 

ihat  undertaking. 

I  have  the  honor  to  be  Your  Excellency's 

Most  obedient  servant, 

CHABLBS  TUPPBB, 

Minister  of  Raikoayt  and  Oanalt. 
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Canadian  Paoifio  Bailwat, 

OfFIOK  of  THI  ENOINESa-IN-CHUr. 

To  the  Honorable 

Sir  Charles  Totpeb,  K.C.M.G.,  C.B., 

Minister  of  Eoilways  and  Canals. 

Sm, — I  have  the  honor  to  submit,  for  the  information  of  His  Excellency  the 
Governor  General  in  Council,  the  accompanying  Report  on  the  surveys  made  during 
^he  past  season,  also  on  the  progress  of  construction,  and  on  other  matteis  in  connec- 
tion with  the  Canadian   Pacific  Hallway. 

I  have  the  honor  to  be,  Sir, 

Your  obedient  servant, 

SANDFORD  FLEMING, 

Engineer4n-0hief. 


1 


iMHi 


i 


T 


F'orest     Plateau 


■  ijTM 


0 


vS> 


'TTT- 


■"W^""» 


"77 


<%  <^ 


~,      1."    ''     "■'"'«"*  ^.A^^? 


-<^  ^  M^- 


oiest      Plateau 


^/X  ''■: 


L-  «' 


H  ;'-"' 


,.      ■>yj,^ 


ioi 


\  ^-iJ^ 


/. 


v 


v^ 


V 


\\o 


;\\n4 


/  /I  o  J- 


e 


«  / 


'"::"g^''R>"*>'--^  -  ■ 


5J(?<y. 


e» 


« 


-  \ 


^) 


,.,)r:  ,^^ 


Siiriiiuir  isftir' 


v$> 


r^ 


c^^ 


\ 


Mf  Hit  met' 


^^X'^ 


<  /• 


o 


o 


->^^( 


ChitHttlar/.. 


/'/ 


/  />,  « 


i 


o 


''  '^  "^ 


.    if. 


■*'V? 


INDEX 


ISfi" 


vnivinr  MMOtoir 


■~r 


'^~~mmi. 


wmmmmsm^mmmmm'\ 


w 


'/'//!■      /III! 
\lt/l/ih  Ifi' 
/I'fi/l'i/i  - 
I 'ill  I  (III /" 


Q)  l'lt<ll,llll. 


,/ liiliiili/.'.'/ 


Vmm   THE  rUAKT  NEAH    BENTINCK   NOHTH    AHM  to   the    ViriNITY    OF   FOHT  FHAKEll    AND   TIIEN'CE   To  THE    KKASKU   U"'-M   NEAU    FOUT  (;K01<(;K 


12a 


U'*" 


Ylic  HiirlHnil'l)i>RlmnMs  !,'lho.  ('"Mniiir)*!!!. 


■w. 


/? 


^^o 


f's,^- 


'"'■'<''^n. 


•''iV 


'h^j 


<»« 


"^/.v 


'^'o 


*/, 


*00 


.s\ 


o. 


'<^ 


'^>'. 


»!' 


GEOHXTtAL    SlTHVPn'  of   <ANAI)A 

Al/ifd  //rtf  S('(wvn  .  /'.Its.,  /.(».  S .  nirertor 

—- r- : — : 

GEOLOGICAL    MAP 

of 


(I     no  r 


/ 


t  i  o  II    fif 


uirrr/srr  coLrMiJiA 

hi' I  irrt'  II    (he 

FiiASlJIf  n/VEii  .xxnr„^  COAST  liAXGE 

(leorge   M  .  Dhwsou  ,  Assoc.  H.  S  M.,1'.  G.S 
i87n-7(). 

Srei/.f  /or   Mil  I)  rifu/  Serlion 


16 


32  MILES 


Dniw'it    In-    /friiuin/  FWnri/f// 


SOUHfKS    OF   IXrOffMAT/OM' 


'/'/!'•   tiiiiiri    (!,■<  i/nipliiritl    (•iitlhirs  /ii'iii  t/if  ('(iiuididri    /'lui/ic    Half  war     Siin-fV     Pltiii^. 
y„/i/,/rinn,/nf    hv  Tiiirk  .S,iir,rs    ':/'    (i   M   JJoM'siin    iiik/   Assistiiiif    A    liiwniiiii 
h'e<ii'„is   1,11/    royi-ri-,/    fiv    maif    i^i-n'    i,,/oriN,ihf.  i .    „itii/,t,'f  from     ii,i>/,      n/     A/rV/.v// 
r„liiiMh„i    In     ./.  II.  rnifi/i    iHU. 


Qj        IHvthihlf  ftoxiiipn  <•!' Umrsfimr 


NKAH   KOUT  (iKOIU'.K 


—  sr'r 


^:    '^ 


^1 


M 

^J 


ot 


1  ■.':»" 


•'"fP'*5Sl 


..r 


J 


I 


^ 


( >' 


I 


mtB 


■-••^*»v 


TABLE  OF  CONTENTS, 


J 


,T 


/  i 


PAOX 

Genkbal  Se?obt  .  1 

Explorations  in  Northern  Briti:th  Columbia  and  Peace  Biver  District 1 

The  Yellow  Head  Pass 2 

Eoat«s  Diverging  Westerly 2 

Explorations  in  the  Peace  Eiver  District 3 

Explorations  in  the  Skeena  and  Pine  Biver  Districts 3 

Views  in  1878  on  Selection  of  Boute 3 

Additional  Explorations  recommended 4 

Additional  Northern  Explorations  decided  on 6 

Extent  of  Territory  Embraced 6 

Objects  of  Examination , 6 

Port  Simpson  and  Wark  Inlet 6 

Boute  to  Burrard  Inlet  confirmed 6 

Eesults  of  Northern  Examinations 6 

Eoutes  from  Hazolton  Eastward   7 

Comparison  of  Distances  with  Burrai-d  Inlet  Boute t 

Besults  of  Explorations  East  of  Mountains 8 

Peace  Biver  Plateau  8 

Country  East  of  Smoky  Biver  and  South wai-d  to  the  Athabaska 9 

Character  of  the  Soil 9 

The  Climate  of  Peace  Biver 10 

Coal  11 

The  Agricultural  Capabilities  of  Queen  Charlotte  Islands  and  Vancouver 

Island 11 

Comparison  of  Canadian  Pacific  Line  with  United  States  Lines  12 

Military  Views  on  the  Burrard  Iniot  Boute. 12 

Explorations  in  the  Prairie  Bogion ', 12 

General  Bailway  Scheme  recommended 12 

Extent  of  Country  to  be  Examined 13 

Explorers  Appointed 13 

Instructions  and  Character  of  the  Examinations 14 

General  results 14 

North  of  Saskatchewan,  West  of  Cumberland  House, 14 

Northern  Limits  of  Available  Land , 15 

Saskatchewan  North  to  Beaver  Eiver,  West  of  Longitude  107°  30  15 


-iffigt*^ 


vni 


PAOK 

BxplorationH  in  tho  Prairie  Region — Vonttnued. 

East  and  North  of  Lac  la  Biche 16 

Northern  Limits  of  Good  Land 16 

South  of  Lesser  Slave  Lake 16 

North  of  Edmonton 16 

South  of  the  Saskatchewan,  East  of  Fort  &  la  Oorne  17 

North  of  Qu'Appelle  and  West  of  Assinniboine 17 

East  of  Pheasant,  File  and  Touchwood  Hills 17 

The  Quill  Lakes 18 

West  of  the  Touchwood  Hills  18 

The  Great  Plains  between  5l8t  parallel  n    1  Battle  River 19 

The  Bear  and  Eagle  Hills 19 

The  Hand  Hills  20 

TheNeutral  Hills 20 

Country  around  Battleford 20 

Bow  River  District  21 

FortCalgarry 21 

Between  Battle  River  and  the  North  Saskatchewan 22 

Timber 22 

Coal  and  Iron  22 

General  Results  of  Explorations 23 

Land  Suitable  for  Agriculture  and  Stock-raising 23 

The  Railway  Route  West  of  Red  River 23 

Old  Located  Line  Abandoned  23 

Line  Adopted  South  of  Lake  Manitoba  23 

First  100  miles  Section  West  of  Red  River 23 

Second  100  miles  Section  West  of  Red  River  24 

Alternative  Line  West  of  Battleford 24 

Bridging  Red  River 24 

Point  of  Crossing  for  the  Pacific  Railway 24 

General  Conditions  for  Bridging  Red  River 25 

Surveys  and  Explorations  in  tho  Woodland  Region 25 

Canada  Central  Extension  25 

Preliminary  Location  South-east  Bay,  North-westerly 26 

Sui-vey  of  French  River 25 

Exploration  North  of  Lake  Nipissing  towards  Sault  St.  Mary  25 

Result  of  Examination 26 

Advantages  of  Line  to  Sault  St.  Mary 26 

Connections  with  Railways  of  Wisconsin  and  Minnesota  27 

Surveys  East  of  Thunder  Bay  to  Long  Lake 28 


±.i^iL.'^jeli^  iij^-i.-k^-i^."^. 


SBm^msm 


IX 


PAOX 

.  16 

.  16 

.  16 

.  16 

.  n 

.  n 

.  17 

.  18 

.  18 

.  19 
19 

.  20 

.  20 

.  20 

.  21 

.  21 

.  22 

.  22 

,.  22 

,.  23 

,.  23 

..  23 

..  23 

..  23 

..  23 

..  24 

..  24 

..  24 

..  24 

..  25 

..  25 

..  25 

..  25 

..  25 

..  25 

..  26 

..  26 

..  21 

...  28 


I'AOB 

<3onBtruction : — 

Pearly  Contracts  ontoicd  into' 28- 

Progresa  of  Construction 29 

Length  of  Line  under  Contract 29 

Miles  of  Rails  Laid  and  opened  for  TraflSc , 30 

The  Line  between  Selkirk  and  Lake  Superior 30 

The  Question  of  Cheap  Transportation 30 

Favorable  Gradients  Adopted 30 

The  Features  of  the  Line  in  British  Colu"ibia  30 

KoUing  Stock: — 

Standard  types  suggested 30a 

Steps  taken  to  secure  uniformity  and  efficiency  30a 

General  Services :  — 

Water  Slationr^ 30,^ 

Engine  houses  and  Machine  Shops..,.. 30t 

Elevators  and  Grain  Stores 306 

Station-houses  and  auxiliary' buildings 3O6 

Contracts  : — 

Nos.  -43  to  67  inclusive  306 

Special  provision  in  recent  Contracts  for  Sections 30tf 

Total  Expenditure  under  Contracts 30^ 

Estimate  of  tlio  whole  Lino 20d 

The  Pacific  Railway  Telegraph 30^^ 

Its  present  condition 30^ 

Necessity  of  establishing  the  telegraph 30e 

Dirtbront  modes  of  completing  the  telegraph 30f 

Suggested  sub-maiino  extension  to  Asia 30/ 

The  submarine  cables  already  laid 30a 

Telegraphic  traffic  of  the  world ...., 30^ 

Obstacles  to  sub-marine  telegraphy  in  southern  latitudes  of  the  Pacific...  30o 

Favorable  plateau  of  the  North  Pacific  30a 

Vancouver  Island  to  Japan 30^ 

Advantiiges  resulting  from  an  Asiatic  connection JOi 


123 -B 


mammmm 


|!^..v 


APPENDICES. 
Appendix  No.  1 : —  paoi 

Instructions  of  the  Enginoer-in-Chief  in  connection  with   Explorations  in 

Northern  British  Columbia  and  the  Peace  Eiver  District  31 

Appendix  No.  2 : — 

Eeport  on  an  Exploration  from  Port  Siirpson,  via  the  River  Skeona, 
Lakes  Babine  and  Stewart,  and  the  Pcafo  and  Pine  River  Passes,  to 
Lessor  Slave  Lake,  in  the  year  ISTJ,  condiirtcd  b\'  Mr.  H.  J.  Cambie.    38 

Appindix  No.  3; — 

Eeport  on  Explorations  made  between  Port  Simpson,  B.C.,  and  Battle- 
ford,  N.W.T.,  via  the  Valley  of  Peace  River,  during  the  season  of 
1879,  by  Mr.  Henry  A.  F.  MacLeod 5T 

Appendix  No.  4 : — 

Report  on  the  Trial  Location  Survey  from  head  of  Wark  Inlet  up  the 
Skoena  River,  by  Mr.  George  A.  Keefer tl 

Appendix  No.  5  : — 

Eeport    of   Mr.   Charles    HorotzUy   upon    an    Exploration  through    the 

Northern  portion  of  British  Columbia  in  the  season  of  1879  76 

Appendix  No.  6  : — 

Memorandum  regarding  a  journey  from  Victoria,  V.I.,  across  Northern 
British  Columbia,  via  Peace  River  Pass,  to  Edmonton,  by  the  Rev.  D. 
M.  Gordon,  B.D 86 

Appendix  No.  7  : — 

Eeport  on  the  Climate  and  Agricultural  Value,  general  Geological  Features 
and  Minerals  of  economic  importance  of  part  of  the  northern  ])ortion 
of  British  Columbia  and  of  the  Peace  Eivor  country,  by  George  M. 
Dawson,  D.S,,  A.E.S.M.,  F.G.S.,  Assistant  Director,  Geological  Survey 
of  Canada 107 

Appendix  No.  8 : — 

Report  on  the  Agricultural  Capabilities  of  Vancouver  Island,  by   Mr. 

Joseph  Hunter  132 

Appendix  No.  9 : — 

Memorandum  on  the  Quoon  Charlotte  Islands,  British  Columbia,  by 
George  M.  Dawson,  D.S.,  A.R.S.M.,  F.G.S.,  Assistant  Director, 
Geological  Survey  of  Canada 13^ 


A 


. 


PAOK 


ons  in 


31 


ilceona, 

■IHOS,   to 

ainbio.    38 


BiiUle- 
jayon  of 


up 


the 


igh    the 


5T 


11 


15 


'^'orthern 
>  Rev.  D. 


Featurea 
n  jjortion 
3orge  M. 
al  Survey 


86 


by  Mr. 


101 


132 


mbia,   by 
Director, 


13» 


xi 

VAQB 

Appendix  No.  10: — 

Notes  on  the  Route  of  the  Cai.adian  Pacific  Railway  through  British 
Columbia,  by  Major-General  Moody,  R.E.,  formerly  cummanding 
Royal  Engineers  in  British  (^olumbia 144 

Appendix  No.  11 : — 

Notes  on  an  Examination  of  tho  Harbors  and  Northern  Coaht  of  British 
Columbia,  by  Captain  J.  C.  Brundige,  dated  Port  Simpson,  12th 
March,  1880 163 

Appendix  No.  12: — 

Meteorological  Observations,  Biuometor  and  Thormomotor  Readings  iit 

Forkg  of  Skeona  River,  by  Rov.  Mr.  Tomlinson   188 

Appendix  No.  13  : — 

The  Physical  Charactoi  of  tho  Prairie  Region  obtained  from  authentic 

sources,  compiled  by  Mr.  Thomas  Ridout  169 

Appendix  No.  14 : — 

General  remarlis  on  tho  Land,  Wood  and  Water  of  tho  North- West  Terri- 
tories, from  tho  102ad  to  tho  115th  Meridian,  and  between  the  5l8t 
and  53rd  paraliol8  of  Latitude,  by  John  Maconn,  P'.L.S 235 

Appendix  No.  16  : — 

Reports  in  reference  to  the  Location  of  the  second  100  miles  (section  west 

of  Red  River  246 

Appendix  No.  16  : — 

Documents  in  reference  to  tlu  Bridging  of  Red  River 264 

Appendix  No.  11 : — 

Report  on  Siuvey  of  French  River  during  1819,  by  Mr.  E.  P.  Bondci' 286 

Appendix  No.  18 : — 

Reports  on  Examinations  made  north  and  west  of  Lake  Nipis>iiig  in  con- 
nection with  the  projected  Railway  Extension  to  the  eastern  end  of 
Lake  Superior 290 

Appendix  No.  19:-. 

Report  on  tho  class  of  Locomotive  Engine  proposed  to  be  adopted  as  a 
staudard  on  the  Canadian  Pacific  Railway,  by  Mr.  Charles  Blaokwell.  301 


i  i 


zii 


PAcn 
Api'EiVDix  No.  20 : — 

A  desci'iption  of  the  several  Contracts  entered  into,  with  the  rates  and 
prices,  for  the  supply  of  materiala  and  exeoution  of  work  on  the 
Canadian  Pacific  Eailway  since  March,  18*79,  to  the  present  time. 
A  description  of  the  Contracts  previously  entered  into,  will  be  found 
in  the  Eeports  of  February,  1877,  pages  383  to  396,  and  of  April, 
1879,  pages  126  to  136 311 

Appendix  No.  21  :— 

^  ■  Form  of  Contract  for  Grading,  Biidging,  Track-laying,  Ballasting,  &c., 

adopted  in  all  cases  since  November,  1878 328 

Appendix  No.  22 : — 

List  of  Contracts  and  Sum  niury  of  Payments  made  on  account  of  work 
done  up  to  3l8t  December,   1879,   and    approximate  Estimate  of 
/j^'vBxpenditure  involved 360 

Appendix  No.  23 : — 

Estimate  referred  to  in  Parliamotil,  1.5th  April,  1880,  by  the  Honorable 
the  Minister  of  Eailwnys  and  Tanuls 363 

Appendix  No.  24 : — Correspondence  on  the  >ubject  of  a  Sub-marine  Telegraph 
betwion  the  western  coast  of  Canada  on  the  Pacific  Ocean  and  the 
Telegraph  system  of  Asia 36T 


FACn 


tea  and 
on  the 
it  time, 
le  found 
i  April, 


311 


,ing,  &c., 


328 


of  work 
imate  of 


350 


lortorable 


353 


[olograph 
n  and  the 


351 


PLATES. 


No.  1.  Sketch  of  explorations  in  the  Skeena  and  Peace  River  Districts... 
No.  2. 


Paoi 


Pi  ofiles  of  the  three  routes  explored  between  Fort  Saskatchewan 
and  Port  Simpson 7 

No.  3.  Diagram  of  Profiles  comparing  the  Canadian  Pacific  Railway  with 

the  four  Trans-continental  Railroads  of  the  United  States 12 

No.  4.  Plan  of  part  of  the  Lino  of  Location  of  the  Canadian  Pacific 

Railway,  west  of  Lake  Superior 24 

No.  5.  Map  showing  the  geographical  position  of  the  Canadian  Pacific 
Railway  Telegraph,  in  relation  to  the  submarine  electric  tele- 
graphs between  Asia,  Australia,  America  and  Europe 30A; 

No.  6.  Longitudinal  Section  of  Red  River,  from  the  City  of  Winnipeg  to 
Lake  Winnipeg,  showing  Submerged  District  during  High 
Floods,  &c 270 

No.  7.  Map  of  the  Prairie  Region,  distinguishing  the  general  physical 
character  of  the  country  on  the  routes  followed  by  different 
Explorers  and  Scientific  Travellers. 234 

No.  8.  Map  of  the  Prairie  Region,  indicating  generally  the  limits  within 
which  good  land  is  known  to  «  >'"♦  between  Manitoba  and  the 
Rocky  Mountains 245 


\ 


123— c 


wiiiiw,jiii>gr>^'''i'."i''MFii'!*!*J'"''»'^''*'i'T' 


^^SeSBsPT^^^ 


^^« 


i 

F 

.4 

< 

i 

i 

1 

■J "    .  jKmmmmm^m 

f      ,ip"iiw  "■wH>nLMM  •  .  t— ..11— .. 


!*;l' 


P 


m 


^O.  1.       To  OMompany  Report  of  the  Engitieer-in-Chie/,  Canadian  Pacific  Railioay,  1880. 


PHOTO  UTH  BV  TMt  BURLANO  LITM  CO  MONTRtAL 


Railway,  1880. 


18 


56 


2L 


84 


3HtWAN 


4.isnyw 


iavUianu. 


ss 


i.ve*'- 


MS 


CANADIAN  PACIFIC  RAILWAY. 


REPORT 

THE  ENGINEER  IN  CHIEF, 


ADDBIB8IL'  TO 


THE  HON.  THE   MINISTER  OF  RAILWAYS  AND  CANALS, 


Canadian  Pacific  Railway, 

OpFIOK  op   THK  BKaiN«EE-IN-CHHir, 

Ottawn,  8th  April,  1880. 

The  Honorable 

Sir  Charlbs  Tupper,  K.C.M.G,,  C.B., 

Minister  of  Bail  ways  and  Canals. 

Sir,— 1  have  the  honor  ^  sport  on  tho  various  sui-veys  and  examinations  mad« 
during  the  past  season,  and  •■».  other  matters  in  connection  with  the  Canadian  Pacific 
Railway. 

These  several  pointf  have  been  briefly  reviewed  by  mo  in  the  form  required  for 
the  general  report  of  the  Department  to  bo  laid  before  Parliament.  It  now  becomes 
ray  duty  more  fully  to  discuss  them. 

BXPLORATIONS   IN   NORTHERN   BRITISH  COLUUBIA  AND   THE   PEACE   RIVER  DISTRICT. 

In  the  reports  which,  from  time  to  time,  I  have  had  the  honor  to  n\ake,  I  hava 
ssbmittod,  with  the  explanatory  detail,  the  information  obtained  respecting  tho  seve- 
ral routes  to  tho  Pacific  Coast,  and  the  chax-acter  of  the  harbors  which  have  boon  pro- 

poflod  as  suitable  for  the  terminus. 
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It  was  early  seen  that  the  Yellow  Head  Pass  offered  more  than  usual  advantages 
for  a  lino  of  railway  crossing  the  Rocky  Mountains,  and  that  according  to  the  infor- 
mation wo  possessed,  that  pass  might  be  held  to  be  a  definite  governing  point  by 
which  the  whole  location  would  be  controlled. 

The  most  persistent  efforts  were  made  for  several  years  to  discover  a  line  running 
directly  west  from  Yellow  Head  P."  to  the  coast.  They  were  fruitless.  It  was 
eventually  established,  that  on  tlio  railway  reaching  Tete  Jaune  Cache,  a  point  some 
fifty  miles  west  of  the  Yellow  Head  Pass,  two  routes  only  could  be  advantageously 
taken. 

The  one,  following  a  north-westerly  course  to  a  point  near  Fort  George,  turned 
south-westerly  to  gain  the  Valley  of  the  Homathco,  by  which  it  found  a  passage 
through  the  Cascade  Range  to  tide-water  at  Waddington  Harbor.  From  Waddington 
it  was  projected  to  follow  the  rocky  and  precipitous  side  of  Bute  Inlet,  and  it 
was  proposed  to  form  a  connection  with  Vancouver  Island  across  the  Strait  of 
Georgia.  Three  subsidiary  lines  were  suggested  in  connection  with  this  route.  One 
to  leave  the  line  near  Fort  George,  and  to  run  to  Dean  Channel ;  the  second  on  a 
more  westerly  course  to  reach  the  Pacific  at  Gardner  Inlet ;  a  third  follo:ving  a 
north-westerly  direction,  to  find  an  outlet  by  the  Valley  of  the  River  Skeena,  Of 
those  four  linos,  the  locution  which  led  to  Bute  Inlet,  aa  giving  assurance  of  a  possi- 
ble railway  connection  with  Vancouver  Island,  was  the  only  one  which  obtained 
acy  general  local  support.  * 

The  second  lino,  on  leaving  Tete  Jaune  Cache,  followed  the  Valley  of  the  Rivers 
Albreda  and  Thompson  to  Kamloops,  and  proceeded  by  Lytton  at  the  junction  of  the 
Thomp.son  with  the  Fraser,  descending  the  Fraser  to  Burrard  Inlet. 

Although  the  Yellow  Head  Pass  was  recognizod  as  an  important  objective  point 
affording  an  easy  entrunoo  from  the  osi^t  into  British  Columbia,  thi'ough  mountains 
j)roviouBly  pronountoii  i;upenetrablo,  the  more  northei-n  passes  of  the  Peace  and  Pine 
Rivers  attracted  attention,  and  opinions  were  expressed  that  they  offered  t  natural 
passage  for  the  railway  through  a  fertile  district  with  a  salubrious  climate. 

This  territory  had  been  partially  explored.  Sir  Alexander  Mackenzie  discovered 
the  Peace  River,  and  traced  it  to  its  source  in  1193.     Sir  George  Simpson  followed  it 
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in  1828.  Its  general  features  accordingly  were  to  some  extent  known.  The  first 
examination  under  my  direction  wiis  made  in  1872,  when  I  passed  over  the  line  from 
Lake  Superior  to  the  Pacific.  Tn  August  of  that  year,  when  at  Fort  Edmonton,  I 
detailed  Mr.  Horetzky  and  ProfesHor  Macoun  to  proceed  by  wiiy  of  Peace  River  t© 
the  Pacific  Coast,  to  investigate  as  far  sis  practicable  the  physical  character  of  the 
region,  and  to  obtain  information  respecting  the  nature  of  the  soil,  the  _^ora,  and  the 
climate  of  the  country  examined. 

A  second  exploration  of  portions  of  the  northern  district  were  made  in  187t. 
The  Eiver  Skeena  was  followed  by  Mr.  Cambio  from  its  mouth  to  the  countiy 
drained  by  its  south  branch,  the  Watsonquah.  The  examination  terminated  at  Port 
George.  The  mountains  themselves  were  crossed  by  Mr.  Hunter  in  the  same  season 
by  the  Pine  River  Pass. 

There  was  this  distinction  between  the  examinations  of  the  routes  to  Bute  Inlet 
and  to  Burrai-d  Inlet,  and  the  northern  Peace  and  Skeena  route.  The  two  former 
had  been  surveyed  in  the  usual  form  in  which  preliminary  and  location  surveys  are 
carried  on,  and  definite  data  i-especting  them  had  thus  been  obtained ;  while  the 
passes  of  the  Peace  and  Pine  Rivers  had  been  explored  omy  in  a  general  way,  as  a 
reconnaissance,  and  the  information  obtained  was  consequently  limited. 

In  my  former  reports  I  submittec'  the  results  of  these  examinations,  and  the 
characteristics  of  the  sevej'al  routes  examined.  '  ■'     ■ 

My  own  v'ews  on  the  toloction  of  u  route  were  thus  given  in  1878  : — "  Upon 
carefii'iy  viewiOj  the  engineering  features  of  each  route,  and  weighing  every  com- 
mercial con .  aeration,  [  am  forced  to  the  conclusion  that,  if 'hose  alone  are  to  govern 
a  selection,  if  i  decision  cannot  be  postponed  until  further  examinations  be  made,  if 
the  construction  of  the  railway  must  at  once  be  prouoodod  willi,  the  lino  to  Van- 
couver Island  should,  for  the  present,  be  rejected,  and  that  the  Government  Mhould 
select  the  route  by  the  Rivers  Thompson  and  Pra^ier  to  Bii'rard  Inlet." 

The  subject  was  again  alluded  to  in  my  report  of  1879  : — 

"Much  has  been  said  for  and  against  every  route  that  has  been  projected,  but  on 

carefully  considering  the  engineering  and  commercial  features  in   each  case,  the  oon- 
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elusion  was  forced  upon  ray  mind  that  the  railway  itaelf  would  be  least  difficult  to 
ooustruct,  Uiat  when  established  it  would  be  easiest  operated,  and  that  general 
interests  would  be  most  consulted,  by  following  the  route  to  Burrard  Inlet." 

I  was  aware  that  this  opinion  would  not  meet  with  general  favor,  and  in 
the  last-named  report  I  proceeded  to  say : 

"  It  cannot  be  said  that  the  selection  of  Burrard  Inlet  as  a  terminus,  has  given 
general  satisfaction  in  British  Columbia.  On  the  contrary,  a  claim  has  been  advanced 
in  that  Province  that  anoth  ^r  route  and  terminus  are  preferable.  It  is  therefore  to 
be  considered  if  additional  explorations  should  be  made  and  more  complete  informa- 
tion obtained  with  regard  to  the  northern  country,  so  that  it  may  be  definitely 
dotormined  if  u  route  more  desii'able  can  be  found.  Accordingly  I  suggest 
that  the  unexplored  region,  lying  between  Fort  Connelly  and  Fort  McLeod,  in  British 
Columbia,  and  those  large  tracts  of  vacant  territory  east  of  the  Eocky  Mountains,  in 
the  latitude  of  Peace  Eiver,  which  have  never  yet  been  traversed  by  scientific 
travellers,  be  explored  and  accurate  data  obtained  respecting  the  feasibility  of  a  rail- 
way through  that  region  to  the  Pacific  coast." 

The  Burrard  Inlet  route  was  known  to  be  marked  by  many  difficulties,  and  to 
involve  an  enormous  outlay,  but  with  all  the  disadvantages  which  it  presents, 
I  considered  that  it  was  entitled  to  the  preference. 

For  six  conyeculive  years,  and  at  an  exceptionally  great  cost,  unremitting 
and  systomatic  ettbrts  had  been  mad  3  without  success  to  find  a  better  and  less  ex- 
pensive .lino.  Indeed  there  seemed  no  alternative  but  the  adoption  of  that  route, 
unless  further  examination  of  the  northern  country  made  it  apparent  that  a  better 
and  more  eligible  locutiuii  could  be  found  under  conditions  so  favorable  that  it  would 
comman'd  ready  acceptance. 

Owing,  in  some  degree,  to  the  fact  that  the  northern  districts  of  British  Columbia 
are  remote  from  the  areas  of  population,  a  northern  rotate  obtained  but  littie  atten- 
tion during  the  early  stages  of  the  survey.  It  was  only  when  it  was  found  that  noj,line 
could  be  secured  in  the  more  southern  latitude,  except  at  great  outlay,  that  a  northern 
route  came  prominently  into  notice,  jind  that  more  extended  examinations  became 
dMirablo. 
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It  was  a  serious  responsibility  for  any  engineer  to  assume  to  recommend 
that  construction  should  be  commenced  on  the  line  to  Burrard  Inlet,  without  ilrst 
having  exhausted  all  the  sources  of  inqu'ry  open  to  us.  I  felt  that  we  should  clearly 
and  unmistakeably  understand  the  capabilities  and  possibilities  of  the  northern  region  ; 
that  we  should  obtain  data  to  determine  if  a  railway  lino  could  be  obtained  through 
it ;  that  we  should  know  the  character  of  the  route,  and  that  wo  should  possess  full 
information  with  regard  to  the  climate,  soil  and  capability  for  settlement,  before  th^ 
Government  became  irrevocably  committed  to  the  large  expenditure  attendant  on 
the  adoption  of  any  route. 

It  is  easy  to  be  understood  that  if,  subsequently  to  the  construction  of  the  railway 
on  the  southern  route,  it  should  be  discovered  that  a  northern  line  could  have  been 
undertaken  at  a  greatly  reduced  cost,  and  thi-ough  a  country,  in  respect  of  soil  and 
climate,  suitable  for  prosperous  settlement,  a  gross  and  irremediable  error  would 
have  been  committed,  possibly  ever  to  be  deplored. 

Additional  northern  explorations,  therefore,  seemed  to  me  to  bo  advisable,  what- 
ever the  result  obtained.  Under  any  circumstances,  it  was  evident  that  the  information 
gained,  even  if  of  negative  vulie,  would  be  important  in  adding  to  our  positive 
knowledge  of  the  territory 

In  April  last,  I  was  notified  thai,  the  Government  had  decided,  previous  to  the 
determination  of  any  route,  to  make  additional  examinations  of  the  northern  passes, 
and  of  the  counti-y  which  flanks  both  sides  of  the  mountains. 

These  examinations  it  was  prnposed  so  to  carry  on  that  the  information  would 
be  systematically  and  rapidly  gained;  thut  it  could  at  orce  be  acted  on,  and  the 
choice  of  the  location  and  the  commencement  of  construction  be  no  longer  delayed. 
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The  exient  of  territory  embraced  was  the  count'. y  between  the  longitude  o*" 
Edmonton,  east  of  the  Rocky  Mountains,  anc'i  Port  Simpson,  on  the  Pacific.  lort 
Simpson  had  already  been  reported  to  be  an  excellent  harbor.  It  was  known  that 
a  deep-water  arm  of  the  sea,  named  Wark  Inlet,  some  35  miles  in  length,  extended 
to  the  east  of  Port  Simpson,  in  the  direction  of  the  Eiver  Skoena ;  Wark  Inlet  being 
separated  from  the  Skeena  by  a  naiTOW  isthmus  of  no  great  elevation. 


The  objects  of  the  examination  were  to  discover  the  most  favorable  route  from 
the  coast  to  the  Peace  River  District,  on  the  eastern  side  of  the  mountains,  and  thence 
to  the  line  already  located  near  Edmonton  ;  to  gain  full  information  with  regard  to  Port 
Simpson,  its  advantages  and  disadvantages  as  a  harbor ;  to  verify  the  reports  as  to  Wark 
Inlet  being  navigable  by  ocean  sailing  ships ;  to  ascertain  how  far  the  country  lying 
between  the  head  of  that  sheet  of  water  and  the  River  Skeena,  and  the  Valley  of  the 
Bkeenaitself  wore  suitable  for  a  railway  line  ;  and  to  obtain  such  definite  information 
respecting  the  nature  of  a  portion  of  the  line  accessible  to  steanaet-s  from  the  ocean, 
as  would  admit  of  a  contract  for  construction  being  atonje  let,  in  the  event  of  a 
northern  route  being  chosen. 

This  examination  really  involvetl  the  determination  of  the  problem  whether  the 
ohoice  of  the  Burrard  Inlet  route  should  be  sustained  or  abandoned  ;  and  if  constrao- 
tion  should  be  immediately  commenced  on  the  southern  or  on  a  northern  line. 

The  service  was  consequently  one  of  importance.  The  instructions  to  the 
officers  selected,  together  with  their  reports,  are  given  in  fall  in  the  appendix.* 

As  time  was  an  element  in  the  problem,  it  was  arranged  that  the  examination!} 
should  be  energetically  carried  out,  and  that  so  soon  as  the  information  was  obtained, 
a  synopsis  of  it  should  be  sent  by  telegraph  from  Edmonton  to  Ottawa. 
Before  the  end  of  September  the  information  was  received  and  laid- 
before  the  Government.  On  the  4th  of  October,  an  Order  in  Council  was  passed  rati- 
fying the  adoption  of  the  route  vid  the  Yellowhead  Pass  to  Burrard  Inlet,  and  I  was 
directed  to  take  steps  for  immediately  placing  under  contract  125  miles  of  the  most 
difficult  portion,  from  near  Yale  to  Savona's  Perry. 

The  examinations  made  during  the  past  season  have  established  that  Port 

Simpson  is  a  commodious,  well-sheltered  harbor.     It  has  a  large  area  of  smooth  water 

anchorage ;  it  is  to  some  extent  exposed  lo  south-west  winds,  but  the  roll  of  the  ocean 

is  broken  on  the  reefs  which  hero  form  a  nttural  breakwater.  It  has  good  approaches, 

and  is  easy  of  access  at  all  conditions  of  the  tide.  fA  railway  can  be  carried  irom  Port 

•  Vide  Appendix  No.  1,  page  31,  Instructions. 

"        No.  2,      "    38,  Report  hy  Mr.  H.  J.  Onmbie. 
;;        No.  3,      "    57,         "       ■  Mr.  H.  A.  F.  Macleod. 
"        No.  4,      "    71,         "         Mr.  Geortte  A.  Keefer. 
"        No.  5,      "     ?6,         "         Mr.  Charles  Horetzky. 

m  «    ^  ^  Appendix  No.  11,  page  153,  Notes  on  unjexamination  of  the  Northern  Ooaet  and  Harbow, 
B.O.,  by  Oapt.  Brundige.  ' 
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Simpson,  by  way  of  Wark  Inlet,  to  the  River  Skcena,  and  thence  by  the  valley  of 
that  rivei',  u  distance  of  180  miles,  to  Hazeltoii  at  the  Forks.  A  trial  locution  of  60 
miles  of  the  line  was  made  from  the  navigable  waters  of  Wark  Inlot,  plans  and 
profiles  were  prepared,  and  approximate  quantities  computed,  with  the  view  of 
placing  a  section  under  contract,  had  a  northern  route  been  adopted. 

From  Hazellon  several  practicable  routes  can  bo  obtained  eastward. 

Jfo.  1. — On  leaving  the  Forks,  this  route  follows  the  River  Watsonquah  to  its 
head,  and  by  a  tributary  it  reaches  the  main  River  Frasor  near  Fort  George,  whence 
it  follows  that  river  to  Tete  Jaune  Cache,  where  it  intersects  the  line  located  by  the 
Yellow  Head  Pass  to  the  prairie  region. 

No.  2. — Follows  in  the  same  coui-se,  the  Watsonquah  Valley,  to  Fort  Fraser, 
at  which  point,  deflecting  from  the  route  above  described,  it  runs  north-easterly,  vid 
Fort  St.  James  and  Fort  McLeod,  to  Pine  River  Pass,  and  thence  eastward  across  the 
Peace  River  District. 

J!Vb.  3. — Ascends  the  Skeena  above  the  Forks  about  33  miles;  thence  by  the 
River  Babine  and  the  Kotsine  Pass,  crosses  Driftwood  River.  It  then  passes  over  a 
second  divide  and  follows  the  Omenica  River  to  Peace  River  Puss,  and  thence  pursues 
a  coarse  to  join  No.  2  on  the  plateau  of  Peace  River. 

Possibly  a  fourth  line  may  be  available  by  branching  from  No.  3  a  little  to  the 
north  of  Babine  Lake,  running  towards  that  lake  to  Fort  Babine,  crossing  over  to 
Tacla  Lake,  and  following  the  valley  of  Middle  River  to  Trombleur  Lake,  from 
which  point  it  may  be  carried  by  the  Nation  and  Parsnip  Rivers,  or  possibly  more 
dimtly  by  Fort  McLeod,  to  Pine  River  Pass, 

It  iB  considered  that,  although  the  information  is  of  a  general  character, 
the  three  first  routes  have  been  established  to  be  practicable.  The  relative  eleva- 
tions attained  on  each  is  shown  on  the  sections  (Plate  No.  2).  The  distance  by 
each  as  compared  with  the  line  to  Burrard  Inlet,  is  roughly  estimated  as  follows  : — 

HUes. 
Lake  Superior  to  Port  Moody,  Burrard  Inlet... 1,945     (measured.) 

"  to  Port  Simpson  by  No.  1 2,170    (estimated.) 

«  "  <<    2 2,200  " 

««  "  «    3 2,135  <' 
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Plate  No.  8.     Referred  to  in  Itsport  of  Engineer-in- Chief  ,  Canadian  Facifrc  Railway,  1880. 
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A  ccordingly,  the  Bhortest  of  the  three  northern  routes,  is  that  by  ^Peace  River. 

Starting  from  a  common  point,  such  as  Fort  Saskatchewan,  east  ,  '  the  moun- 
tains, all  exceed  in  length  the  line  to  Burrard  Inlet. 

To  Port  Simpson,  vid  Peace  River  Pass,  is....     190  miles  longer. 
«         «                "    Yellow  Head  Pass,  is....    225      "        " 
"  "  "    Pine  River  Pass,  is 255      "        " 

All  are  equally  affected  by  climatic  considerations,  which,  in  this  latitude,  are 
of  paramount  importance.  There  is  no  difference  of  opinion  among  the  explorers 
respecting  the  extent  of  fertile  land.  West  of  the  Rocky  Mountains  it  is  inconsider- 
able. The  fertile  tracts  are  indeed  the  exception.  To  the  east  of  the  mountain  chain 
the  Peace  River  plateau  is  marked  by  great  fertility  of  soil  over  a  wide  area. 

The  Peace  River  region,  as  far  as  examined,  may  be  considered  to  extend  from 
the  foot  hills  of  the  Rocky  Mountains  easterly  toLesserSlaveLake,  and  from  latitude 
64°  to  latitude  57°.  The  whole  area  within  these  boundaries  is  not  fertile,  but  they 
set  forth  generally  the  limit  within  which  the  region  of  fertility  is  found.  To  the 
north  of  this,  however,  bordering  the  valloy  of  the  Peace  River,  even  to  latitude 
69'',  there  is  a  condidorable  tract  of  country  that  is  reported  to  be  fertile;  but, 
as  this  northern  district,  though  properly  speaking  included  in  the  Peace  River 
country,  has  not  yet  been  examined,  and  as  it  was  not  embraced  in  the  explorations 
of  the  past  season,  it  is  not  here  further  referred  to. 

The  fertile  district  is  described  as  a  plateau  elevated  generally  about  2,000  feet 
above  the  sea.  The  rivers  which  pass  through,  or  have  their  sources  in  the  Rocky 
Moutains,  and  which  drain  the  plateau,  run  in  deeply  eroded  channels,  ranging  in 
many  places  from  600  to  100  fieet  below  the  general  level.  Peace  River  itself  rises 
in  Northern  British  Columbia  and  flows  through  the  Rocky  Mountains  by  a  low  pas- 
sage about  latitude  56°.  It  is  descri  bod  as  a  noble  stream,  indeed  one  of  the  most 
beautiful  of  rivers.  It  is  fed  from  the  south  by  a  number  of  tributaries,  the  chief 
of  which  are  Pine  River  and  Smoky  River,  its  confluence  with  the  former  being 
about  longitude  120°  30',  and  with  the  latter  about  three  degrees  further  east. 

West  of  Smoky  River,  both  to  the  south  and  north  of  Peace  River,  there  are 
•xtensive  areas  of  prairie  country,  either  perfectly  open  and  covered  with  more  or 
loss  luxuriant  grass,  or  clotted  with  patches  of  copse  and  trees. 
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The  remainder  of  the  surface  is  generally  occupied  by  second  growth  forest, 
more  or  less  dense.  Some  patches  of  the  original  forest  remain,  particularly  in  the 
river  valleys.  They  are  composed  of  much  larger  trees,  chiefly  coniferous,  among 
which  the  black  spruce  is  most  abundant.  Handsome  groves  of  old  and  large 
balsam  poplars  are  also  to  be  found  in  some  of  the  valleys.  Though  a  large  propor- 
tion of  the  prairie  land  is  immediately  available  from  an  agricultural  point  of  view, 
much  of  the  region  now  covered  with  second  growth  and  forest  will  eventually  be 
equally  valuable. 

Bast  of  the  Smoky  Elver  and  southward  towards  the  Athabasca,  the  prairie 
country  is  insignificant  in  extent,  the  region  being  characterized  by  second  growth 
woods  in  every  stage  of  development. 

The  largest  tract  of  poor  land  is  that  bordering  the  valley  of  the  Athabasca.  South 
of  Lesser  Slave  Lake  it  rises  to  a  considerable  height.  This  region  is  also  very 
swampy  in  many  places,  and  for  a  width  of  20  to  25  miles  on  the  trail  from  Sturgeon 
Lake  to  the  Athabasca  is  quite  unsuited  for  agriculture,  though  in  many  places  it 
would  furnish  good  pasture  were  the  timber  cleared  away. 

To  the  northward,  east  of  Smoky  River,  peaty  and  other  swamps  occupy  part  of 
the  surface.  Land  of  this  character  may  be  regarded  as  permanently  unsuited  for 
agriculture. 

The  luxuriance  of  the  natural  vegetation  on  the  prairies  is  described  as  truly 
wonderful,  and  indicates  not  only  the  fertility  of  the  soil,  but  the  occurrence  of  suffi- 
cient rain-fall. 

The  explorers  unite  in  the  opinion  that  the  fertile  area  is  of  great  extent, 
and  that  the  whole  region  is  certainly  well  adapted  for  stock  raising.  But 
the  explorations  do  not  establish  beyond  question  its  adaptability  for  the  syste- 
matic growth  of  the  higher  cereals.  Cultivation  has  been  attempted  on  a  limited 
scale  at  the  Hudson's  Buy  PortH,  in  sheltered  spots  in  the  valley  of  the  Peace 
Eiver,  but  no  portion  ol  the  plateau  has  been  placed  under  cultivation,  with  the 
exception  of  very  limited  areas  in  the  vicinity  of  Lesser  Slave  Lake  and  of  Sturgeon 
Lake.  Sufficient  data  have  not  boon  obtained  to  admit  of  any  reliable  comparison 
botwoen  this  district  and  the  better  known  fertile  portions  of  the  North-West,  and  it 
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wouli  be  premature  to  pronounce  a  positive  opinion  apon  its  gram-growing  capa- 
cities, although  the  uncertainty  which  has  always  been  felt  in  this  respect  has  been 
partially  removed  by  the  experience  of  last  season. 

Dr.  G.  M.  Dawson,  of  the  Geological  Survey,  is  of  ojiinion  that  the  ascertained 
fiaots  leave  no  doubt  on  the  subject  of  the  sufficient  length  and  warmth  of  the  season 
to  ripen  wheat,  oats  and  barley,  ^vith  all  ordinary  root  crops  and  vegetables.  The 
only  point  which  may  admit  of  question  is,  to  what  extent  the  occurrence  of  late 
and  early  frosts  may  interfere  with  their  growth.  Last  year  summer  frosts  occurred 
at  Uilferent  times ;  they  were  severe  in  the  latter  part  of  August,  and  did  consider- 
able injury  to  the  growing  crops  around  some  of  the  Hudson's  Bay  Company's  Forts. 

It  is  probable  that  the  season  of  1879  may  have  been  exceptional,  and  that  the 
average  of  other  years  may  give  more  favorable  deductions  ;  but  we  cannot  set 
aside  data  which  have  been  obtaiiaed. 

The  evidence  shows  that  throughout  the  whole  country  explored,  summer  fVosts 
were  experienced.  The  explorers  spent  the  month  of  August  in  the  Peace  Eiver 
district.  The  wheat  patches  around  the  Hudson's  Bay  Forts,  at  the  bottom  of  the 
valley  at  Hudson's  Hope  and  Dunvegan,  were  injured  by  frost.  On  the  plateau  there 
was  frost  on  three  occasions  in  A-ugust  ;  on  the  2 1st,  at  points  a  hundred  miles 
apart,  12°  and  14"  of  frost  were  recorded.  No  frost  was  experienced  in  August  last 
year  near  Edmonton,  a  fact  which  suggests  that  the  Peace  River  district  cannot  be  con- 
sidered equal  to  the  "Saskatchewan  in  point  of  climate.  But  it  would  be  premature 
to  assume  that  such  is  absolutely  the  case.  As  cultivation  advances  and  drainage 
relieves  the  land  from  superabundant  water,  the  climate  may  be  medified. 

It  may  be  remembered  that  the  meteorological  phenomena  of  last  year  were 
at  variance  with  experience  in  many  parts  of  the  world.  In  portions  of  the 
oaetern  hemisphere  the  humidity  was  excessive  and  unfavourable  to  agriculture. 
IniuenceSjbut  little  understood,  may  have  intervened  to  give  an  i  mpress  less  favorable 
to  the  character  of  the  Peace  Rivor  district  than  is  warranted.  The  observations  of 
a  series  of  years  may  establish  the  perfect  capability  of  this  district  for  agricultural 
purposes ;  but  wo  have  "ot  the  facts  from  which  we  can  generalize  with  confidence. 
While  the  fertility  of  the  soil  is  a  recognized  fact,  and  it  may  hereafter  be  established 
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that  the  Peace  River  region  is  well  adapted  for  the  growth  of  grain,  its  fitnesa  for 
wheat  culture  it  not  yet  fully  confirmed;  cortainly  not  so  fully  as  that  of  the  Saakat- 
ohowan  district  to  the  south.  There  can,  however,  be  no  doubt  of  the  fact  that 
equally  with  the  Saskatchewan  it  enjoys  immunity  from  the  devastating  visits  of 
grasshoppers. 

Dr.  Dawson  has  expressed  the  opinion  that  beds  of  coal  of  a  workable  ehai-acter 
occur  in  different  parts  of  the  Peace  Eiver  region.  He  describes  the  coal  seams 
as  occurring  in  two  series  of  rocks.  Tn  the  lower  or  Cretaceous  zone,  beds  >.  f  good 
quality  were  observed  at  various  points  a  little  east  of  the  mountains,  the  seams  vary- 
ing from  a  few  inches  to  two  feet  in  thickness. 

Numerous  instances  of  localities  showing  coal  or  lignite  in  the  upper  series  are 
mentioned,  the  chief  beiag  in  the  valley  of  the  Athabasca  and  its  southern  tributaries. 
A  seam  was  observed  at  one  place  from  nine  to  ten  feet  in  thickness. 

I  submit  the  reports  of  the  explorers  with  full  detail  in  the  Appendix ;  likewise 
notes  of  Dr.  G.  i£.  Dawson*  on  the  agricultural  capability,  jthe  climate,  and  the 
economic  minerals  of  the  district,  together  with  a  descriptive  memorandum  by  the 
Rev.  D.  M.  Gordon  .t 

As  everything  relating  to  the  character  of  the  soil  and  climate  of  every  portion  of 
Oanada  on  the  Pacific  Coast,  and  its  possibilities  as  a  field  for  settlement  is  of  deep 
interep*,  i  deem  it  proper  to  embrace  in  the  Appendix  notes  on  the  agricultural  capa- 
bilities of  Queen  Charlotte  Islands,  furnished  by  Dr.  G.  M.  Dawaon,J  and  a  report  on 
the  arable  lands  of  Vancouver  Island,  by  Mr.  Joseph  Hunter.§ 

The  location  of  the  railway  being  now  definitely  fixed  and  contracts  awarded 
on  the  line  to  Burrard  Inlet,  there  is  no  longer  any  necessity,  in  the  interest  of  the 
railway,  for  continuing  examinations  in  the  northern  districts.  Many  years  must 
elapse  before  the  groat  areas  of  available  lands  betW9on  Manitoba  and  the  mountains 


*  Vide  Appendix  No.  T,  page  107,  Report  on  the  climate,  agricalturai  ralue,  eoonomlc  minerals, 
etc.,  by  Dr.  Ueort^e  M.  Dawson. 

t  Vidt  Appendix  No,  6,  page  86,  Memorandum  respecting  northern  B.C.  and  Peace  Rirer,  by 
R«V,  D.  M.  Gordon. 

t  Vide  Appendix  No. !),  page  139,  Memorandum  on  the  Queen  Charlotte  Islands,  by  Dr.  G.  M. 
Dawson. 

§  Vide  Appendix  No.  8,  pape  132,  Report  on  the  agricultural  capabilities  of  Vanoourer  Island, 
by  Mr.  Joseph  Hunter. 
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are'  fully  occupied,  and  by  this  period  the  capability  of  the  Peace  River  District 
will  have  been  tested.  Meanwhile,  the  character  and  extent  of  railway  traffic  and 
its  requirements  will  be  known.  The  question  will  then  present  itself,  how  this 
traffic  can  best  be  dealt  with.  Should  it  be  desirable  to  construct  a  branch  to  Peace 
River  from  some  point  on  the  main  line  east  or  west  of  Edmonton,  the  late  exami- 
nations have  established  that  such  a  line  is  perfectly  feasible. 

In  former  reports  I  have  contrasted  the  Canadian  Pacific  Railway  with  the  line  run- 
ning from  New  York  to  San  Francisco.  I  now  beg  leave  to  submit  a  comparison  with 
all  the  lines  projected  across  the  United  States.  The  accompanying  diagram  (Plate  No. 
3)  prepared  from  authentic  information  will  establish  beyond  question,  the  advantages 
in  respect  to  the  leading  engineering  features  which  the  lino  adopted  to  Burrard 
Inlet  possesses.  Of  the  four  lines  sti'etching  across  the  continent,  within  the  limits 
of  the  United  Stales,  no  one  is  marked  by  general  summitd  so  low  or  gradients 
so  moderate  as  the  line  to  Burrard  Inlet. 

In  the  Appendix  will  be  found  notes  on  the  I'oute  of  the  railway  through  British 
Columbia,  by  Major  General  Moody,  R.B.,  formei'ly  commanding  the  Royal  Engineers 
in  British  Columbia,  and  forwarded  to  the  Department.  They  give  the  views  of  this 
distinguished  officer  on  the  quv.  .tion  of  selecting  Bui'rard  Inlet  as  a  terminus  for 
the  trans-continental  railway.* 

EXPLORATIONS  IN  THE  PBAIRIE  BEOION. 

In  my  report  of  last  year  I  submitted  that  the  location,  not  only  of  the  main 
line,  but  of  all  the  subsidary  lines  in  the  North- West,  should  be  the  fubject  of  earnest 
consideration,  and  that  the  location  of  all  lines  of  communication,  whether  constructed! 
and  worked  by  private  companies  or  not,  should  be  directly  controlled  by  the  Gtov- 
ornment.    I  beg  leave  to  repeat  the  recommendation. 

In  order  that  the  Government  may  be  in  a  position  wisely  to  exercise  the  control 
over  the  railway  system  of  the  North-West,  a  broad  general  scheme  should  be  laid 
down  for  future  guidance.  It  may,  perhaps,  be  impossible  to  adhere,  in  every 
respect,  to  any  pre-arranged  plan,  however  carefully  it  may  be  conceived,  but  it  should 

•  Vide  Appendix  No.  10.  pago  144,  Notes  on  the  route  of  the  Pacific  Railway  through  BriUah 
Columbia,  by  Major  General  ifoody,  R.B. 
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be  the  policy  to  follow  it  in  its  main  feature^.  The  genoral  interests  of  the  country, 
and  the  people  who  aie  to  occupy  it,  demand  that  efforts  should  now  bo  made  to 
deternaine  the  lefidirg  avenues  of  traffic.  Any  scheme  will  bo  inadequate  unless  it 
takes  into  view  the  country,  with  its  capabilities  and  possible  requirements  as  a 
whole. 

The  first  step  is  to  obtain  general  information  respecting  the  principal  features 
ot  the  country,  the  character  of  the  soil,  the  climate  and  its  minerals.  I  pointed  out 
last  year,  that  although  the  prairie  region  had  been  seen  by  many  travellers,  and 
that  the  country  east  of  the  Rocky  Mountains  had  been  traversed  on  many  trails, 
and  a  great  deal  of  information  collected,  still  the  territory  is  of  such  vast  extent 
that  comparatively  little  of  it  was  known. 

I  felt  it  my  duty,  therefore,  to  recommend  that  every  effort  should  be  made  by 
additional  explorations  to  gain  information  and  gather  data  to  admit  of  correct  oon- 
clusions  being  drawn. 

In  conformity  with  ray  recommendation,  these  explorations  were  authorized. 
They  included  the  country  north  of  the  5l8t  parallel  of  latitude,  to  the  Churchill 
River  district  i-oaching  the  56th  parallel,  and  to  the  57 th  parallel  in  tho  Peace  River 
district.  They  extended  from  the  Rocky  Mountains  easterly  to  tho  meridian 
which  passes  through  Lake  Winnipegosis. 

The  examination  was  divided  into  five  sections : 

1.  Sv,  John  Smith  was  appointed  to  examine  the  tract  north  of  tho  telegraph 
line,  as  it  runs  west  of  Northcote,  included  between  the  River  Saskatchewan  and 
Lake  Winni])egosis. 

Mr.  D.  0.  O'Kceffo  explored  the  tract  bounded  on  the  south  by  the  River  Sae- 
katchewan,  between  Cumberland  House  and  Carloton,  on  the  wodt  by  the  Hudson's 
Bay  >'outc,  extending  from  Carleton  northerly,  via  Lake  Pelican  to  isle  a  la  Crosse ; 
on  tne  north  by  the  Churchill  River. 

3.  Mr.  EberlK  was  dota'ed  to  tho  exploration  of  tho  dist'-ict  bounded  on  tho 
south  by  the  road  from  Carloton  to  Lao  la  Biclie,  on  the  west  by  the  112th  meridian, 
and  on  the  oast  and  north  by  tho  Hudson's  Bay  route  from  Carloton  ujaLake  Pelioaa 
and  Mothy  Portage. 
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4.  Professor  Macoun  waa  appointed  to  explore  the  country  lying  north  of  the 
51st  parallel  of  latitude,  and  aoutii  of  the  telegraph  line  from  Livingbione  to 
Edmonton. 

The  instructions  to  these  gentlemen  were  to  direct  their  attention  more  pax'- 
ticularly  to  the  districts  on  the  map  which  had  not  previously  been  traversed  anddes- 
«ribed,  to  make  full  and  complete  examinations,  30  that  a  knowledge  of  the  physical 
charactei-  of  the  country  should  be  obtained.  The  information  was  to  embrace 
the  nature  of  the  soil,  the  subsoil,  the  extent  of  prairie  and  timber  la<^.i,  '':9  character 
of  the^ra,  the  flow  of  rivers  and  creeks,  and  all  points  bearing  onth'  . -j/^r  supply, 
the  presence  of  economio  minerals,  and  all  features  of  importance. 

Instructions  were  also  given  that  a  daily  record  should  be  kept  showing  the 
rainfall,  the  dew,  the  temperature  and  general  condition  of  the  atmosphere,  and 
that  all  facts  bearing  upon  the  climatic  conditions  of  each  locality,  and  it^  fitness  for 
agricultural  purposes  should  be  carefully  noted. 

These  reports  are  too  lengthy  to  be  inserted  in  full,  but  synopses,  amply  explana- 
tory, are  given  in  the  appendix.    The  general  results  may  bo  thus  stated. 

The  country  examined  by  Mr.  O'Keeffe,  north  of  the  Saskatchewan,  west  of 
Cumberland  House  to  longitude  10'7®'30,  is  described  as  containing  tracts  of  fertile 
floil,  up  t^  the  54th  parallel ;  near  the  106th  meridian  they  extend  half  a  degree 
further  north. 

The  country  within  these  limits  generally  produces  in  abundance  all  the  various 
Ibrest  plants,  and  gives  evidence  of  a  prolific  so'l.  A.  certain  bi-eadth  is,  however, 
diversified  by  sand  ridges,  lakes,  marshy  meadows,  and  muskegs.  A  stretch  of  sand 
bills  and  ridges,  variable  in  width,  commences  about  five  miles  north  of  the  Sas- 
katchewan, at  Prince  Albert,  and  oxtoiul  i  eastward  to  within  seven  miles  of  Fort  il 
la  Corne.  It  is  intorfiporsod  with  bolts  of  good  rich  land.  Eist  of  Fcrt  A  la 
Oorne  the  land  immediately  adjoining  the  river  is  tor  the  most  part  sandy  to  the 
103rd  meridian. 

Much  fine  timber  was  observed.  In  the  Houth-wostorn  part,  poplar  copso 
prevails,  gradually  merging  into  continuous  poplar  forest,  which  attains  itb  greatest 
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development  to  the  oast  of  Stinking  Lake.    The  balaam  and  poplar  in  groves  is  of 
large  size,  in  many  cases  two  feet  in  diameter. 

Extending  eastward  from  Stinking  and  Pelican  Lakes  fine  groves  of  spruce  are 
frequently  mixed  with  aspen  and  balsam-poplar,  and,  on  the  borders  of  tke 
swamps,  groves  of  tamarac  of  all  sizes  up  to  18  inches  in  diameter  are  found. 
Banksian  pine  is  prevalent  on  the  sand  hills  and  ridges,  but  seldom  attains  a  foot  in 
diameter.     Birch  and  willow  are  numerous,  but  of  little  value  except  for  fuel. 

A  line,  which  generally  may  bo  described  us  running  from  Cumberland  House 
along  the  64th  parallel  to  the  105th  meridian  and  thence  bending  northerly  to  54°  30' 
on  the  Beaver  River,  may  be  considered  as  the  northern  limit  within  whioh  land,  fairly 
good,  is  found. 

North  of  this  line  up  to  latitude  55°  the  country  consists  of  a  series  of 
large  lakes,  high  sand  ridges,  rounded  hills  and  wide  stretches  of  bare  sand  with 
frequent  marshes  producing  coarse  gi'ass.  The  only  locality  whore  good  land  was 
observed  was  some  distance  south  of  the  Stanley  Mission  on  Churchill  Eiver  about 
longitude  104'^  30'.     Here  some  small  patches  were  cultivated  as  gardens. 

North  of  latitude  65°  and  extending  to  Churchill  Rivor  the  whole  country  is 
described  as  being  absolutely  barren  consisting  of  Laurentian  rocks  with  mossy 
muskegs,  sandy  wastes  and  numerous  large  lakes. 

Banksian  pines  of  small  size,  scattered  over  the  rooks  and  hero  and  there 
groves  of  small  spruce  in  marshy  spots  were  met  vith. 

The  exploration  west  of  longitude  107°  30'  was  generally  confined  to  the  district 
extending  from  the  Saskatchewan,  north  to  Beaver  River  and  to  about  thirty-five 
miles  north  of  Lac  la  Bicho. 

Within  these  limits  the  country  is  described  us  varied  in  character.  There  are 
extensive  portions  covered  with  rich  dark  loam,  capable  of  producing  fine  crops. 
Other  tracts  are  sandy  and  poor  ;  and  to  the  east,  south  of  Beaver  Rivor,  a  large  oxiH)nt 
of  wet  and  marshy  laud  is  met. 

The  indications  suggest  that  the  whole  of  this  district  was  ori.fifinally  forest ;  but  at 
proHont  a  strip  of  from  five  to  twenty  miles  along  the  Saskatchewan  is  chiefly  prairie. 
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To  the  north  large  open  tracts  are  interspersed  through  the  forest  land.  The  standing 
timber  consists  of  poplar  and  spruce  of  good  size  with  Banksian  pine  on  sandy  soil. 

Mr.  Eberts  examined  the  country  to  the  east  and  for  35  miles  north  of  Lac  la 
Biehe.    He  reports  the  good  land  to  terminate  f^ve  miles  north  of  the  Lake. 

From  information  obtained  from  various  sources,  he  considers  that  the  general 
northern  limit  of  good  land  in  this  district  may  be  taken  as  extending  from  about 
latitude  54°  30  in  longitude  108°  north-westerly  to  Lac  la  Biche  in  latitude  55". 

Of  the  country  north  of  this  line  to  Clearwater  Eiver  and  west  to  the  Athabasca 
the  only  information  is  that  obtained  from  the  Hudson  Bay  officers  and  others  who 
kave  hunted  in  the  district.  They  describe  it  bm  sandy  and  marshy,  with  occasional 
tracts  of  alluvial  land  along  the  streams. 
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The  country  lying  to  the  south  of  Lac  la  fiiche  and  Lesser  Slave  Lake  and 
between  the  112th  and  116th  meridian  has  not  been  fully  examined.  Its  character 
along  the  Saskatchewan  and  for  some  distance  north  and  west  of  Edmonton  is  better 
known.  This  region  has  been  traversed  in  two  or  three  directions,  but  them  are 
wide  intervening  spaces  which  remain  unvisited. 

It  is  generally  a  wooded  district  with  some  open  prairie  and  copse  wood,  the 
latter  chiefly  bordering  on  the  Saskatchewan. 

To  the  south  of  Lesser  Slave  Lake  the  country  is  hilly  and  broken,  and  along  the 
margin  of  the  lake  swampy.  Pi-om  the  outlet  of  the  lake  south-east  to  the 
Athabasca  the  land  is  described  us  low  with  Home  tracts  of  good  sandy  loam.  On  the 
Athabasca  the  banks  arc  more  elevated,  and  as  far  as  flXbsiined  the  soil  is  light 
and  of  a  variable  quality.  It  is  covered  here  and  there  with  luxuriant  pasture 
and  is  generally  lightly  timbered.  For  about  seventy  miles  north  of  Edmonton 
the  country  is  described  as  in  every  way  inviting,  the  soil  is  rich,  with  tali  grass  and 
pea-vine,  well  watered  by  streams  and  occasionally  dotted  with  aspen  eopae.  Ap* 
proaching  Edmonton  the  noil  is  exceptionally  gr.<jd  with  luxuriant  hay  meadows  and 
gently  rolling  wheat  lands  of  grjat  fertility.  Largo  Holds  of  wh.cat  -.vi^ro  during  the 
past  year  successfully  cultivated  in  this  quwter. 
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Much  fine  spruce  with  occasional  birch  of  large  size  is  found  in  the  valleys  of  the 
Athabasca  and  its  tributaries.  The  soii  is  chiefly  sandy  loara,  but  gravel  ridgos  and 
sand  hills  intervene  at  various  points. 

The  district  extending  west  of  Lesser  Slave  Laiie  is  alluded  to  in  the  account 
of  the  explorations  in  Northern  British  Columbia  and  the  Peace  Rivev  region. 

The  section  south  of  the  Saskatchewan,  oast  of  Port  a  la  Corne,  west  of  Lake 
Winnipegosis  and  north  of  the  52nd  parailol,  is  described  by  Dr.  John  Smith. 

The  interior  of  this  district  remains  still  unexplored,  bat  the  Porcupine  and 
Basquia  Hills  are  known  to  occupy  an  extensive  area,  and  are  said  to  be  covered  with 
heavy  forests  of  fine  poplar,  spruce  and  tamarac.  To  the  east  of  these  hills,  and 
bordering  on  the  Saskatchewan  and  Lake  Winnipegosis  there  is  almost  a  continuous 
mai'sh,  but  to  the  south-east  -.1'  Porcupine  Hills,  on  the  Swan  River,  there  is  a  large 
extent  of  fine  fertUe  land.  West  of  the  Porcupine  Hills,  as  far  as  the  103°  meridian, 
the  country,  so  far  as  examined,  is  flat,  with  extensive  swamps  and  muskegs.  Much 
of  the  soil  is  rich,  and,  whore  drainage  is  possible,  will  no  doubt  become  of  value. 

Westward  of  ^he  103°  meridian  the  country,  although  not  fi-eo  frona  swamps, 
becomes  much  drier.  The  soil  is  good  and  fertile,  ot' a  dark  colored  loan-,  of  great 
dopth.    In  the  volley  of  the  Carrot  River  the  laud  is  exceedingly  rich. 

The  district  is  generally  covered  with  timber,  except  the  south-west  portion, 
which  is  prairie. 

The  district  north  of  the  Qu'AppcUo  and  \\-est  of  llie  AsHiniiioine  is  d«H««i!!)od  Ob 
variable.  Near  the  Assiniboine  and  Port  Kllico  thoio  is  a  poor  and  sandT  tract. 
Further  west  the  soil,  although  light,  proves  to  bo  fair  in  qiiaiily. 

To  the  oast  of  Pli3asant,  File  and  Touchwood  Hills  tlioro  is  a  fine  tract  of  laaad, 
priacipaily  prairie  on  the  south  and  east,  butgimluully  passMiijj  into  a  more  thickly 
wooded  and  more  elevated  country  to  the  north.  The  northern  part  of  this  tract  is 
well  watered  with  running  streams,  but  towards  the  south,  late  in  the  season,  water 
is  obtained  with  difficulty. 
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Professor  Macoun  describes  the  soil  as  a  rich  black  loam,  about  15  inches  in 
deiJtb,  containing  small  grains  of  quartz  and  limestone  and  other  pebbles.  Approach- 
ing the  File  and  Touchwood  Hills  its  character  imperceptibly  changes  into  lighter 
colored  sandy  loai.i.  The  subsoil,  into  which  pite  were  dug  at  various  points,  is 
generally  a  light  colored  marly  clay;  in  the  ridges  it  passes  into  gravel,  coated 
with  carbonate  of  limo.  Boulders  are  numerous  in  some  localities,  but  at  no  points 
ore  they  so  crowded  as  to  prevent  succesHf'ul  cultivation. 

West  of  these  hills  the  rich  soil  does  not  terminate  until  it  reaches  the  salt 
depression  which  extends  from  the  head  of  Long  Lake  to  the  Quill  Lakes.  This  salt 
plain  is  still  undefined ;  but  Mr.  Macoun  states  that  it  is  only  a  few  hundred  yai-da 
wide  directly  north  of  Long  Lake,  and  about  12  miles  in  width  where  it  is  crossed 
by  the  ti-ail  from  Carlton  to  Touchwood  Hills. 

It  is  probable  that  the  creek  which  enters  Long  Lake  at  its  north-eastern  extre- 
mity may  be  the  outlet  of  Quill  Lakes,  or  was  so  originally. 

Although  in  early  summer  the  water  on  the  Touchwood  Hills  is  nearly  all  good, 
mm^y  of  the  pools  in  the  isolated  depressions,  later  in  the  Beason,  are  partially 
evaporated,  and  the  restiiue  in  September  and  October  becomes  unfit  for  use. 

The  water  in  the  salt  depression,  west  and  north  of  the  Touchwood  Hills,  is 
generally,  bad.  Many  lino  streams  of  pure  water  enter  the  Quill  Lakes  from  the 
north  but  the  water  of  the  lakes  is  always  brackish  and  unfit  for  culinary  purposes. 

Firewood  in  suffioient  quantities  for  the  use  of  Settlers  is  found  in  the  northern 
and  eastorn  poi-tions  of  the  diotrict,  but  in  the  south  to  the  eust  of  Pheasant  and  File 
Hills,  it  is  scarce.  The  area  to  the  west,  with  the  exception  of  the  hills,  on  which 
good  timber  for  building  purposes  may  be  found,  is  altogether  without  wood. 

The  country  north  cftho  Qu'Appolle,  as  the  South  Saskatchewan  is  approached, 
appears  U>  be  character  zed  by  extensive  sandy  tracts.  This  locality  is  compara- 
tively arid.  It  extends  northward  along  the  South  Saskatchewan  for  som«  distance, 
and  about  latitude  51'^  30'  becomes  hilly  and  broken. 

The  land  is  described  as  of  little  value  us  far  north  aH,the  52nd  parallel.  Further 
*o  tlio  north  th«  soil  bocoms  of  fair  quality.    Between  latitude  62'  30',  or  theree.bouts, 
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and  Fort  a  la  Corne,  thero  is  a  largo  area  of  line  rich    country,  comparatively  well 
wooded,  and  interspersed  with  ponds  of  fresh  water. 

At  the  Elbow  of  the  South  Saskatchewan,  the  sandy,  arid  tract  referred 
to,  may  be  said  to  extend  westward  about  eight  miie.s  beyond  the  river 
and  proceeding  northward,  it  increases  in  width  along  the  western  side  of  the  river 
till  it  gains  the  vicinity  of  the  Blbewof  the  North  Saskatchewan. 

North  of  latitude  52°  20',  between  the  twoSaskatchewans,  the  country  improves. 
It  is  described  to  be,  for  the  most  part,  of  light  sandy  loam,  having  frecxuontly  on  its 
surface  numerous  boulders.  Duck  Lake  settlement  is  situated  in  this  tract,  about 
midway  biatween  the  rivers. 

North-eastward  the  peninsula  between  the  two  Saskatchewans,  becomes  more 
rolling.  It  continues  of  a  sandy  loam  for  18  miles  from  Duck  Lake,  when  it  merges 
into  a  ridge  four  miles  wide,  of  almost  pure  sand.  It  is  in  this  locality  that  the  Prince 
Albert  settlement  commences,  whence  it  extends  for  22  miles.  The  country  is  of 
rich,  dark  sandy  loam, interspersed  with  ridges,  groves  of  timber,  ponds  and  marshes. 


Professor  Macoun  examined  the  great  plains  lying  between  the  51st  parallel  and 
Battle  Eiver,  which  extend  from   the  107th  meridian  to  the  111th  meridian. 

These  plains  were  at  one  time  considered  as  of  no  value.  They  have  been  referred 
to  frequently  and  described  as  little  better  than  an  arid  desert  Eecent  explorations 
do  not  confirm  these  views. 

The  explorer  traversed  the  southern  part  of  this  extensive  tli.-trict  keeping  about 
twenty  miles  to  the  north  of  the  51sl  parallel.  lie  found  the  country  without 
wood  and  compai-atively  level,  until  towards  the  west,  when  it  became  a  series  of 
rolling  hills. 

The  soil  is  generally  a  strong  friable  clay,  producing  luxuriant  grasses.  Abun- 
dance of  fresh  water  was  gunerally  foumi  in  July  and  August  in  ponds,  but  no  run- 
ning streams  were  observed.  The  eastern  portion,  to  the  north-west  of  Red  Deer 
Lake,  lo  the  Bear  Hills,  about  latitude  52°,  is  described  as  u  country  well  suited  for 

agriculture. 
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Tho  Bear  Hills  and  the  vvostern  slopes  of  the  Eagle  Hills,  although  rough,  con- 
tain some  excellent  soil,  good  pasture  and  abundance  of  fresh  water,.  Wood  in  plenty 
is  to  be  found  on  the  Eagle  Hills. 

Mr.  Mrtcoun  traversed  the  great  plain  south-westerly  from  Battleford  towards 
the  Hand  Hills,  and  found  a  fertile  and  almost  level  plain  extending  for  40  miles 
south-west  of  tho  Kagle  Hills;  the  country  here  ^,ecarae  rolling  and  hilly,  but  no  bad 
soil  was  met  with  until  about  the  111th  meridian. 

There  yet  remains  a  large  extent  of  the  Great  Plains  unexplored,  but  as  far  as 
seen  east  of  the  111th  meridian  they  are  described  as  consisting  of  a  strong  rich  clay 
or  clay  loam,  on  almost  every  locality  examined. 

Fresh  water  in  pools  was  found  throughout  in  August  and  September,  and  from 
plants  found  in  the  ponds,  Mr.  Macoun  feels  assured  that  the  supply  of  water  is 
permanent. 

Only  one  creek  of  running  water  was  seen  on  this  plain.  Many  salt  lakes  or 
ponds  wore  also  found  among  the  hills  in  the  central  and  south-western  portion.  No 
signs  of  aridity  caused  by  climate  were  observed.  On  every  part  of  the  tract  south 
of  latitude  52°  excellent  arable  or  pastui-o  land  prevailed. 

North  of  tho  Neutral  Hills  about  lat.  52°  10  and  longitude  110°  30'  and  extending 
westward  to  within  5  miles  of  Battle  River  is  a  tractof  poor  sandy  land,  changing  to 
tho  northward  to  good  sandy  loam. 

Light  and  heavy  sandy  loam  is  the  prevailing  character  of  the  soil  between  the 
52nd  parallel  and  ButUe  River.  * 

Near  Buttletbi  d  there  are  sand  hills  covering  a  limited  area.  With  this  and 
some  other  exceptions  the  whole  district  is  described  as  suitable  for  agriculture. 

Exceedingly  rich  soil  is  found  in  the  viciiity  of  Manito  Lake  some  sixty  miles 
to  the  west  of  Battleford. 

For  some  distance  to  the  west  of  the  lUth  Meridian  and  to  the  north  and  east 
of  Red  Doer  River  the  country  is  arid,  the  soil  being  generally  gravelly  or  sun-baked 
clay.  •     '    : 
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Several  creeks  of  fresh  water  run  through  this  district,  there  are  also  numerous 
alkaline  marshes  and  ponds.  The  plains  produce  indifferent  pasture.  Artemisia  and 
Cactus  are  prominent  among  the  flora  of  this  district. 

Much  of  the  soil  on  the  Hand  Hills  about  latitude  51°  30'  and  on  the  elevated  lands 
generally  is  of  fair  character,  with  a  growth  of  excellent  grass.  Pouds  of  good  fresh 
water  are  frequent. 

To  the  north  or  about  the  52nd  parallel  the  character  of  both  the  country  and 
soil  improves.  Much  good  land  and  very  fair  timber  is  seen  around  Tail  Creek  between 
longitude  112^  and  113."  The  country  extending  north  to  Battle  Eiver  is  well  suited 
for  agriculture.]  ^To  the  eastward  the  soil  is  indifferent  and  the  surface  more  broken 
but  the  country  is  suited  for  pasture. 

The  country  north  of  latitude  52°  is  well  watered  with  running  streams,  and 
contains  more  or  less  woodland,  but  the  groves  are  no  where  continuous. 

West  of  Red  Deer  River,  in  the  direction  of  the  Blackfoot  Crossing,  the  country 
is  level  for  several  miles,  becoming  rolling  and  more  broken  to  the  southward  as 
Bow  River  is  approached. 

The  land  between  the  two  rivers  is  generally  sandy  loam  and  appears  to  have  a 
light  rain-fall. 

A  little  west  of  the  crossing  within  the  Blackfoot  Reserve  is  a  range  of  sand-hills, 
which  appaiently  extend  south  of  the  River. 

From  this  point  to  about  20  miles  west  of  Port  Calgarvy,  a  distance  of  80  miles, 
the  land  is  described  as  nearly  all  fit  for  the  plough  on  both  sides  of  Bow  River.  On 
the  north  of  the  river  between  the  Blackfoot  Crossing  and  Calgariy,  water  was  fuund 
difficult  to  obtain. 

Approaching  the  Eocky  Mountains  the  country  becomes  broken  by  high  hills 
and  terraced  ridges,  but  the  whole  of  this  land,  though  rough,  produces  fine  pasture 
and  is  well  adapted  for  stock-raising. 

Fort  Oalgarry  is  situated  about  latitude  51°,  longitude  114°.  Between  that  point 
and  Edmonton  the  land  for  a  very  considerable  breadth  is  generally  a  dai-k  coloured 
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clay  or  sandy  loam  well  siiitod  for  agriculture,  excepting  where  it  is  too  wet.  Much 
of  this  district  north  of  latitude  52°  ia  cither  covered  with  willow  bushes  or  small 
poplar,  with  occasional  groves  of  good-sized  spruce  and  balsam  poplar  along  the  rivers. 

The  country  between  Battle  River  and  the  North  Saskatchewan  is  described  a6 
generally  good.  The  greater  portion  is  well  supplied  with  fresh  water,  with  sufficient 
wood  for  fuel  and  fencing.  There  are  localities  where  water  is  scarce  and  in 
other  parts  brackish. 

The  district  between  the  Boaver  Hills  and  Fort  Pitt  gives  indications  of  being 
wet  and  requiring  drainage.  The  same  may  be  said  of  the  vicinity  of  the  Willow 
Hills,  but  taken  as  a  whole,  the  country  between  Edmonton  and  Battleford  consists 
generally  of  good  agricultural  land. 

Timber. 

The  country  lying  to  the  south  of  the  52nd  parallel  is  devoid  of  timber.  This 
disadvantage  may  be  said  to  apply  to  the  whole  district  extending  westerly  from  the 
Touchwood  Hills  to  the  foothills  of  the  Rocky  Mountains,  a  distance  of  fully  400 
miles.  Within  this  space  no  wood  is  found  except  in  the  valleys  of  the  large  rivers 
and  in  a  few  gullies. 

Much  fine  timber,  consisting  of  spruce  and  Douglas  pine,  is  found  along  the 
flanks  of  the  Rocky  Mountains,  from  whence  it  may  be  floated  down  many  of  the 
larger  rivers.  This  timber  should  be  carefully  husbanded.  In  a  few  years  it 
will  be  of  immense  value  for  building  purposes  to  the  Settlers  on  the  plains. 


Coal  and  Iron.  .; 

On  the  North  Saskatchewan  at  Edmonton,  and  further  dcvrn  the  river  near 
Victoria,  coal  of  fair  quality  is  known  to  exist.  Exposures  have  been  observed  on 
this  river  as  far  as  the  Rocky  Mountain  House,  and  one  seam  of  18  to  20  feet  Ik 
mentioned  by  Mr.  Selwyn  of  the  Geological  Survey. 

Mr.  Macoun  found  coal  150  miles  east  of  Rocky  Moimtain  House  on  .in  affluent 
of  Battle  River.     It   is  again  seen   100   miles  south   and  has   been  traced  to  the 
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Blaokfoot  crosBing  on  Bow  River,  whore  there  are  seams  from  throe  to  six  foot  thick. 
South  of  Bow  River  many  fine  seams  have  boon  found,  and  near  Fort  McLeo  I  coal 
is  now  regularly  worked. 

Brown  nodular  iron-stone  is  reported  from  various  localities  in  coniioction  with 
coal  and  shales,  but  not  as  yet  in  workable  quantities. 

Details  of  the  explorations  conducted  last  season,  describing  tlio  phj'sical 
character  of  the  Prairio  Region  examined,  are  arranged  in  systematic  order  in  the 
appendix.*  Professor  Macoun  has  attempted  to  generalize  the  results  obtained  from 
all  authentic  soui-ces  in  a  separate  report,  also  appended.f  Ho  estimates  that 
between  Manitoba  and  the  Rocky  Mountains  there  are  at  least  150,000,000  acres  of 
land  suitable  for  agriculture  and  stock  raising. 

TH£  BAJLWA7  BOUTE   WEST  OF  RED   RIVER. 

The  railway  route  west  of  Red  River,  recommended  in  former  reports,  followed  a 
course  north-west  from  Selkirk,  crossed  Lake  Manitoba  at  the  Narrows,  and  skirted 
the  northern  spurs  of  the  Duck  Mountains  ;  it  passed  through  a  depression  in  the 
elevated  ground,  and  reached  the  prairie  plateau  near  the  source  of  tho  Assiniboine. 
This  location  is,  however,  abandoned.  The  Government  have  given  tho  preference 
to  a  lino  which  will  pass  to  the  south  of  Lake  Manitoba,  and  follow  the  course  of 
present  settlement  south  and  west  of  the  Riding  Mountains. 

It  was  determined  early  in  the  season  to  place  under  contract  the  first  100  miles 
section  west  of  Red  River,  including  a  branch  to  the  City  of  Winnipeg.  The 
extremely  level  character  of  the  portion  of  the  Province  of  Manitoba,  to  be  traversed, 
rendered  it  an  easy  matter  to  carry  the  lino  in  any  direction.  It  was,  however,  un 
object  to  find  a  dry  location,  and  to  select  a  route  which  promised  to  be  of  greatest 
permanent  advantage,  and  which  would  involve  least  charge  for  tho  right  of  way. 

In  June  last,  surveys  were  commenced  to  establish  the  route  from  the  western 
boundary  of  the  Province  of  Manitoba,  ..nd  thence  north-westerly  towards  the  River 

•  Vide  Appendix  No.  13,  pag>  '«9,  Epitome  of  information  from  authentic  sources,  systematically 
arranged,  by  Mr.  Thomae  Ridout. 

t  Vide  Appendix  No.  14,  page  236,  General  remarks  on  the  land,  wood  and  water,  by  Professor 
Macoun. 
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Easkutchewan.  A  general  rcconnaissaoce  of  the  dislrict  hue  been  made,  and  two 
lines  surveyed  ;  one  running  west,  and  terminating  four  miles  beyond  Fort  ElUce, 
on  the  Adsiniboine  ;  the  second,  on  leaving  the  Province  of  Manitoba,  taking  4. 
noi'th-westcrly  coui-se  to  Birdtail  Creek.  A  third  was  projected  to  ran  from  tbo 
common  starting-point  to  the  confluence  of  the  Little  Saskatchewan  and  the  Biver 
Assiniboine.  This  line  gave  promise  of  favorable  gradients  on  a  section  which 
nltimately  might  be  used  for  coal  troffic,  but  the  iii-st  had  the  advantage  in  respect  to 
mileage  on  the  through  route. 

The  Government  held  that  it  was  more  important  to  continue  the  line  which 
followed  the  general  courne  of  settlement  along  th3  western  slope  of  the  Biding 
Mountain,  especially  as  it  proved  to  bo  20  mil^s  shorter  than  the  southern  route. 
The  north-western  route  was  therefore  adopted  by  Order  ir.  Council,  dated  22nd  Jan. 
last,  and  tenders  were  invited  for  a  second  100  miles  section  west  of  Bed  Biver.  A 
deEori])tion  of  the  lines  surveyed  and  projected  is  given  in  the  appendix.* 

During  the  past  Benson  Mr.  MacLeod  traced  a  route  which  will  materially  lessen 
the  work  and  cost  of  the  line  between  Battlefoi-d  and  Yellow  Head  Pass.  On  the 
old  location  there  are  difficulties  of  construction,  of  some  magnitude,  at  the  crossing 
of  the  Saskatchewan  and  its  approuchos,  also  at  White  Mud,  Buffalo  and  Qrizzly  Bear 
Gulleys.  He  reports  that  the  latter  throe  can  be  entirely  obviated  and  the  main  river 
croesed  with  greater  ease  by  following  a  more  northerly  course  west  of  Batlleford  to 
Fort  Sodkachowan,  and  then  passing  up  tho  valley  of  Sturgeon  Biver,  finally  intersect- 
ing the  old  line  near  tho  Biver  Fombina.  Whon  construction  approaches  this  section 
the  deviation  can  be  kept  in  view  and  the  location  amended. 

BRIDaiNQ  RED  BIVEB. 

Selkirk  has  been  recommended  by  me  as  the  point  at  which  Bed  Biver  can 
most  advantageously  be  bridged.  This  point  of  crossing  has  boon  i-ecommended  with 
the  view  of  abiding  all  contingency  of  inio'-raption  to  traffic  by  inundations,  and  the 
possible  cost  of  reconstruction  j  of  works  swept  away  by  floods  and  for  other  reasons 
which  I  have  sot  forth. 

*  Vide  Appendis  Ko.  IS,  page  246,  Reports  un  locAtion  of  2nd  100  miles  section  west  of  Red  River. 
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Plate  No.  4.    To  (iccomjumy  Report  of  the  Enijinecr-inrCkicf,  Canadian  Pacific  Railway,  1880. 
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The  subject  ib  fully  diacuasod  in  my  report  of  8th  December,  1879,  which,  with 
other  documents  on  the  same  subject,  is  appended.*  The  question  being  still  under 
consideration  by  the  (Jovernment,  the  Corporation  of  Winnipeg  have  determined  to 
construct  a  bridge  opposite  that  city  at  their  own  cost,  assuming  all  risk  and 
responsibility  in  connection  with  the  structure. 

General  conditions  hare  been  laid  down  by  the  Government  which  may  be  held  to 
apply  to  the  construction  of  a  bridge  across  the  Bed  Bivor  at  ikny  point  north  of  the 
International  boundary  line,  as  follows  : — 

Ist.  That  the  site  of  the  bridge  shall  be  at  a  straight  pai-t  of  the  river,  and  not 
near  a  bend. 

2nd.  That  the  free  flow  of  the  river  at  all  times  shall  be  interfered  with  as 
little  as  possible. 

3rd.  That  any  obstruction  to  the  flow  of  the  water  caused  by  piers,  shall  be  com- 
pensated as  far  as  practicable  by  increasing  the  water-way. 

4th.  That  the  underside  of  the  bridge  shall  be  higher  than  the  highest  known 
flood  level. 

6th.  That  the  navigation  of  the  river  shall  not  be  obstructed. 

SUBVKTS  AND  IXPLOBATIONS  IN  THI  WOODLAND   BEIION. 


Surveys  have  been  continued  to  establish  the  moat  desirable  location  for  the 
sabsidized  section  of  the  Canada  Central  Bailway.  The  necessity  for  determining  the 
point  at  Lake  Nipiasing,  at  which  connection  with  the  main  line  can  bo  advantage- 
ously made,  became  more  urgent  as  the  work  advanced. 

The  Canada  Central  Extension  commences  at  Pembroke,  where  it  connects  with 

the  present  railway  system.    The  line  runs  parallel  to  the  Biver  Ottawa,  at  no  great 
distance  from  it,  until  it  gains  the  village  of  Mattawa,  thence  it  follows  a  westerly 

course  until  it  reaches  Lake  Nipissing. 


*  Vide  Appendix  No.  16,  pAge  264,  Dooumeats  in  reference  to  the  bridging  of  Red  Rirer. 
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The  information  previoosly  obtained  pointed  to  Soath-East  Bay,  as  the  most 
deHirablo  terminal  point  on  Lake  NipiHsing,  and  all  unrveys  have  since  boon  under- 
taken on  the  asHumption  that  Soath-East  Bay  would  form  the  point  of  oonnection 
between  the  railway  and  navigation.  The  Canada  Central  Railway  Surveys  have  been 
directed  to  this  point. 

A  preliminary  location  survey  has  boon  made  fW)m  Sonth-East  Bay,  north- 
westerly, along  Lakfl  Nipissing,  to  a  point  on  Sturgeon  River,  about  60  miles  distant. 

Surveys  have  boon  made  of  French  Biver,  with  the  view  of  rendering  it  navig* 
able  by  the  construction  of  locks  and  dams  and  a  line  of  canal  where  required.  It 
was  at  one  time  thought  that  the  formation  of  a  canal  by  way  of  French  Riv^.^  would 
be  preferable  for  the  purpose  of  reaching  Lake  Huron  to  the  construction  of  the 
Georgian  Bay  Branch,    A  report  on  the  survey  is  appended.* 

Explorations  havo  been  made  in  the  direction  of  Sault  St.  Mary,  on  a  route 
north  of  Lake  Nipist,  ng.  These  examinations  have  been  undertaken  in  order  to 
ascertain  if  the  main  lino  of  the  railway  can  be  so  located  aa  to  admit  of  a  connection 
being  satisfactorily  made  with  Sault  St.  Mary  without  unduly  prolonging  either  the 
length  of  the  main  or  the  connecting  line,  on  ground  favorable  for  construction ; 
in  other  woi-ds,  to  establish  whether  it  be  possible  for  the  two  lines  to  run  over  a 
common  route  for  any  great  distance.  Reports  on  these  examinations  will  be  found 
appended.f 

The  examination  has  established  that  a  common  location  north  of  Lake  Nipissing 
oan  be  followed  from  near  South-East  Bay  for  60  or  70  miles,  and  that  a  favorable  route 
can  be  obtained  for  a  branch  to  the  outlet  of  Lake  Superior. 

The  project  of  connecting  the  railway  sybtem  of  the  Dominion  by  a  branch  line 
with  Lake  Superior,  will  extend  desirable  facilities  to  traffic,  and  must  exercise  an 
important  influence  on  the  settlement  of  the  North- West  country.  Such  a  scheme 
will  admit  of  the  construction  of  steamers  of  large  draught  to  navigate  Lake  Superior, 
the  use  of  which  will  greatly  reduce  the  cost  of  transit  for  freight  and  passengers. 


•  Vidt  Appendix  No.  17,  page  286,  Report  on  a  surrey  of  French  River,  by  Mr.  E.  P.  Bender. 

Vide  Appendix  No.  18,  page  290,  Reports  on  exftminations  nortli  and  west  of  Lalce  Nipissing, 
by  Messrs.  Austin,  Brunei  and  Murdoch. 
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The  present  depth  of  water  available  for  navigation  from  portw  on  the  lower  lakes  is 
limited.  The  River  St.  Mary  and  the  shallow  waters  of  Lake  St.  Clair  present  a 
bar  to  any  craft  of  deep  draught.  Vessels  which  would  bo  confined  to  the  navigation 
of  Lake  Superior  may  be  built  of  any  draught  and  size  that  cheap  transportation 
may  dictate. 

On  the  completion  of  the  K  '«  from  Port  William  to  Selkirk,  a  railway  from  the 
oa8t  toSault  St.  Mary,  to  conn;ict  with  commodious  steamers  on  Lake  Superior, 
would  greatly  facilitate  i  a  introduction  r.  sottloi-s  to  the  North- West.  During  the 
season  of  navigation,  this  line  w^uld  oU'er  great  advantages.  It  would  be  the  most 
direct  route ;  it  would  be  snl.jjot.  to  no  delays  and  inconveniences  from  Customs  reg- 
ulations ;  and  it  would  pfo^' J«  niore  efficient  moans  of  rapid  and  cheap  transit  than 
oould  be  obtained  oisewhare. 

We  have  not  yet  sufficient  data  to  speak  of  the  period  of  the  opening  and  closing 
of  navigation  on  Lake  Superior,  nor  of  the  extent  to  which  that  lako  may  bo  navigated 
during  the  winter  months.  It  is  not  improbable  that,  owing  to  its  deep  and  open  water, 
the  season  of  navigation  may  be  prolonged  to  a  later  date  than  on  the  rivera  and 
canals  which  connect  the  lower  lakes. 

There  is  ground  for  the  belief  that  the  construction  of  a  line  to  the  navigable 
waters  of  the  eastern  end  of  Lake  Superior,  would  attract  traffic  from  Duluth  and  the 
new  harbors  which  are  rising  up  around  the  United  States  shore  of  the  lako.  Even 
now  grain  is  brought  by  Canadian  steamers  from  Duluth.  With  enlarged  capacity 
for  carrying,  and  facilities  for  rapid  discharge  and  speedy  transit  to  tide-water,  the 
Sault  St.  Mary  line  would  be  able  to  compete  with  more  southern  routes,  and  thus 
in  an  important  degree  promote  the  interests  of  the  lower  St.  Lawrence  navigation. 
Cars  loaded  a  Lake  Superior  would  follow  a  course  direct  to  Montreal  and  Quebec. 

The  facilities  for  bridging  the  River  St.  Mary  will  doubtless  soon  lead  to  the  estab- 
lishment of  railway  connections  extending  through  the  northern  part  of  Michigan  and 
through  Wisconsin  to  Minnesota.  Already  the  railways  of  the  United  States  south 
of  Lake  Superior  extend  to  Escanaba,  a  point  not  more  than  150  miles  from  Sault  St. 
Mary.  It  appears  also,  from  lato  information,  that  a  line  is  under  contract  and  in 
process  of  construction  easterly  to  the  Strait  of  Mackinaw.     This  line  will  reach 


within  forty  miles  of  Sault  St.  Mary.  A  railway  on  this  short  distance,  with  the 
Sault  St.  Mary  branch,  would  connect  the  railway  systems  of  the  North-Western 
States  with  Eastern  Canada.  All  the  country  north  and  west  of  Green  Bay  and  St, 
Paul  would  have  a  choice  of  outlets.  The  Canadian  outlet  wonld  be  more  direct 
than  any  route  via  Chicago  and  the  south  shore  of  Lake  Michigan,  it  would 
consequently  command  the  traffic  at  all  seasons  of  the  year  from  every  point  north 
of  the  latitude  of  St.  Paul. 

Surveys  have  been  continued  east  of  Thunder  Bay  to  Nepigon  Bay,  and  thence 
easterly  via  the  north  end  of  Long  Lake.  The  examinations  have  been  con- 
tinued during  the  winter.  Full  returns  have  not,  at  this  date,  been  received,  bat 
so  far  as  ascertained  the  surveys  have  established  that  a  lino,  of  a  moderately 
favorable  character,  can  be  obtained. 

CONSTRUCTION. 

The  first  expenditure  on  construction  was  towards  the  end  of  18*74.  Contracts 
were  then  entered  into  for  the  telegraph  from  Lake  Superior  to  British  Columbia 
along  the  route  of  the  railway,  including  the  clearing  of  the  forest  land  to  a  width  of 
132  feet.  The  line  was  divided  into  four  sections,  on  three  of  which  the  work  was 
prosecuted  with  vigor,  and  the  telegraph  completed  from  Fort  William  to  Edmonton, 
1,200  miles,  so  that  messages  could  be  trani^mitted.  The  remaining  section  across 
the  mountains  to  British  Columbia  remains  incomplete. 

In  the  same  year  1874,  the  grading  of  the  Pembina  Branch  for  63  miles  north  of 
the  International  Boundaiy  was  commenced.  lu  18*7*7,  the  grading  was  extended  to 
Selkirk  under  the  same  contract,  and  in  18*78,  the  track  was  laid  on  the  whole  length 
85  miles. 

In  18*74,  the  extension  of  the  Canada  Central  fiailway  to  the  eastern  terminos 
near  Lake  Nipissing  was  subsidized. 

Towards  the  end  of  1874,  50,000  tons  of  steel  rails  with  the  necessary  fasten- 
ings were  purchased,  11,000  tons  of  which  were  subsequently  traniiferred  vO  the 
Intercolonial  Eailway. 

Early  in  1875  two  sections  were  placed  under  contract.  No.  13  extending  west  Oi 
Fort  William,  the  work  terminating  at  Sunshine  Creek  33  miles  distant ;  and  No.  14 
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from  Selkirk  east  to  Cross  Lake,  76   miles.    These  contracts  embraced  gradin/:;, 
oalrerts  and  bridging. 

An  extension  east  of  Cross  Lake  36  miles  to  Eeewatin,  at  the  outlet  of  Lake  of 
the  Woods,  was  placed  under  contract  in  January,  ISYt.  This  contract  (No.  16) 
included  the  grading  on  Section  15,  and  the  track-laying  and  ballasting  on  Sections 
14  and  15,  in  all  112  miles  east  of  Selkirk. 

In  1876  a  contract  (No.  25)  was  made  for  an  extension  fi^m  Sunshine  Creek  west 
to  English  Biver,  (80  miles)  embracing  the  grading  and  bridging  for  that  distance, 
together  with  ti*ack-laying  and  ballasting  on  Section  13.  The  whole  distance  fVom 
Port  William  to  English  River  being  113  miles. 

in  1878  the  Georgian  Bay  Branch  was  undertaken.  This  work  was  subsequently 
abandoned. 

The  engi.ie  house  at  Fort  William  was  contracted  for  in  1876 ;  that  at  Selkirk 
in  1878. 

In  the  Spring  of  1879  the  line  between  English  Biver  and  Keewatin,  185  miles 
was  let  in  two  Contracts,  Nos.  41  and  42,  for  grading,  bridging  and  track-laying. 

In  the  summer  of  1879,  a  section  of  100  miles  west  of  Bed  Biver,  including  a 
branch  from  the  main  line  to  the  City  of  Winnipeg  was  placed  under  contract. 

An  additional  supply  of  39,000  tons  oi  stool  rails  and  fastenings  was  secured  in 
1879. 

The  grading,  bridging,  track-laying  and  ballasting  in  British  Columbia,  from 
near  f  ale  to  Savona's  Ferry,  a  distance  of  about  127  miles,  were  placed  under  contract 
towards  the  close  of  1879. 

The  length  of  lino  now  under  contract  consists  of  the  following  sections : 

Fort  William  to  Selkirk,  (main  lino) 410  miles.* 

Selkirk  to  Emerson,  (Pembina  branch) 85      " 

West  of  Bed  Biver  (main  line  and  Winnipeg  branch)..  100      " 
In  British  Columbia,  (main  line) 127      " 

Total  under  conftruction 722      " 

*  The  loofttion  is  being  amended  on  Section  41,  by  which  it  ii  expected  the  distance  will  be  re- 
duMd  from  3  to  4  miles. 
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Tenders  are  now  invited  for  a  second  100  miles  section  west  of  Red  Eivor.  This 
will  make  a  total  length  of  822  miles  under  construction,  consisting  of  main  line 
720  miles,  Pembina  and  Winnipeg  branches  102  miles. 

The  rails  are  laid  136  miles  west  of  Port  William,  and  90  miles  east  of  Sel- 
kirk.   Traffic  trains  are  regularly  run  from  Emerson  to  Cross  Lake,  161  miles. 

The  importance  of  securing  cheap  transportation  between  the  Prairie  Begion 
and  the  eastern  markets  has  been  kept  prominently  in  view  in  establishing  the  rail- 
way between  Selkirk  and  Lake  Superior.  I  have  in  previous  reports  described  the 
efforts  made  from  the  beginning  of  the  survey  to  attain  this  object. f 

In  my  report  of  last  year  (p.  18),  I  referred  at  some  length  to  the  subject,  and 
drew  attention  to  the  fact  that  the  Government  had  placed  under  cont-act  the  whole 
distance  east  of  lied  Biver  on  a  location  definitely  established  with  gradienta  bo  light 
and  favorable  thai;  cheap  transportation  is  assured  for  all  time  to  come. 

This  important  condition  is  not  attained  without  difficulty.  At  some  points  it  has 
involved  heavier  works  than  would  have  been  rendered  necessary  had  steeper  gradients 
been  employed ;  but  those  points  are  remarkably  few,  and  the  increased  expenditure, 
compared  with  that  of  the  whole  line  is  small.  The  advantage  gained  will  amply 
compensate  for  the  extra  expenditure  incurred ;  and  the  results  to  be  attained  can  be 
easily  understood  by  reference  to  the  Report  on  Rolling  Stock  appended.*  It  can 
there  bo  seen  that  the  same  engine  which  would  transport  19  cars  with  a  paying 
load  of  190  tons,  over  a  line  with  tho  ordinary  gradients,  would  take  37  cars  with 
370  tons  load  over  the  Pacific  Railway  with  the  gradients  obtained.  Moreover,  it 
is  calculated  that  the  "  consolidation "  class  of  locomotives  proposed  to  be  brought 
into  use  ultimately ,  will  be  capable  of  hauling,  from  Manitoba  towards  Lake  Superior, 
on  the  gradients  established,  as  much  as  765  tons  of  paying  load. 

Low  gradients  aro  not  considered  of  equal  importance  on  other  sections  of  the  line. 
It  is  not  proposed  to  adhere  to  the  principle  in  British  Columbia.  Tho  grades  and 
curves  will  bo  there  dotorrained  by  the  physical  obstructions  which  present  themselves. 
The  limitation  observed  will  take  a  much  wider  range,  in  order  to  avoid  expenditure, 


t  Vide  Reports  1874,  1877  and  1879. 
«..    .  *  'l?'*  Appendix  No.  19,  page  307,  Report  on  the  sUudard  locomotive  to  be  adopUd,  by  Mr. 
Oharles  Blaokwell.  *^     '   ' 
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ind  it  is  proposed,  as  far  as  practicable,  to  lighten  the  work  by  accommodating  the 
lalignment  and  gradients,  as  far  as  this  can  be  done,  to  the  features  of  the  ground. 

BOLLINQ   STOCK. 

In  providing  the  roiling  stocls  for  railways,  a  point  of  great  importance  has 
:'jt  always  been  sufficiently  observed  on  the  lines  in  Canada  and  the  United  States, 
I  refer  to  the  construction  of  locomotives  and  rolling  stock  generally,  according  to 
specific,  well-chosen  standards.  The  locomotives  on  the  same  line  are  commonl|r 
of  different  types  and  their  pai'ts  of  vai-ious  patterns.  This  is  due  to  the  fact  that 
each  individual  maker  is  generally  allowed  to  supply  locomotives  according  to  his 
own  designs — a  practice  in  eveiy  respect  disadvantageciR,  and  the  effect  of  which  is 
io  add  to  the  difficulty  in  making  repairs  and  consequently  to  increase  the  working 
expenses. 

It  early  appeared  to  me  impoi-tant  to  endeavor  by  every  available  means  to 
avoid  the  inconvenience  and  expense  attendant  on  the  working  of  a  miscellaneous 
collection  of  locomotives  and  other  rolling  stock  for  the  Pacific  Kailway,  and  to  aim 
at  having  engines  and  cars  of  the  best  design,  uniform  in  detail  as  well  as  in  general 
character.  It  was  felt,  that,  although  this  might  involve  the  exercise  of  care  and 
judgment  in  selecting  the  best  types,  in  preparing  the  plane  and  working  drawings, 
and  in  furnishing  guages  and  tem-plntes  of  all  the  working  parts  to  different  manu- 
facturers, in  oixier  to  secure  uniformity,  the  object  was  in  all  respects  well  worth 
the  effort. 

Steps  have  accordingly  been  taken  to  determine  the  best  standard  for  the  rolling 
stock.  It  is  important  to  have  but  one,  or  at  most  two,  types  of  locomotive,  so  that  the 
parts  may  bo  of  a  constant  pattern  and  inter-changeable.  With  other  kinds  of  rolling 
stock,  as  with  locomotives,  it  is  desirable  to  have  aa  little  vai-iation  of  details  as 
practicable,  so  that  in  the  event  ot  injury,  the  damaged  portions  may  readily  be 
replaced  from  the  general  store,  with  as  little  labor  in  fitting  as  possible. 

Acting  under  the  authority  given  me.  Mi*.  Charles  Blackwell  was  instructed  to 
visit  the  several  locomotive  and  car  establishments  and  the  railway  workshops  in 
Canada  and  the  United  States,  and  to  report  on  the  character  of  rolling  stock  best 
adapted  for  this  work. 
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The  experience  of  Mr.  Tandy,  Inspector  of  rolling  stock  on  the  Intercolonial 
Bailway,  was  also  enlisted. 

Their  reports  are  appended.*  Plans  and  specifications,  and  working  drawings  of 
the  standard  locomotive,  and  tbe  different  classes  of  cars  are  in  course  of  prepa- 
ration. 

Tenders  will  be  received  on  the  Ist  of  July  for  the  rolling  stock  which  will  be 
required  during  the  next  four  years. 

OXNBBAL   SEBVIOKS. 

The  following  services  also  call  for  consideration  at  an  early  period  : 

1.  Watering  stations  at  frequent  intervals  along  the  line. 

2.  Additional  engine-houses  to  be  at  points  from  100  to  150  miles  apart,  to  meet 
the  exigencies  of  traffic. 

3.  Machine  and  repair  shops. 

4.  Elevators  and  grain  stores  at  the  terminus  on  Lake  Superior. 

6.  Subsidiary  station  elevators  for  collecting  grain,  as  necessity  may  determine. 
6.  Station-houses  and  auxiliary  buildings. 

All  these  works,  on  a  defined  and  sufficient  basis,  are  indispensable  to  the  suc- 
cessful working  of  the  line,  and  to  the  accommodation  of  public  traffic.  With  these 
results  in  view  their  provision  cannot  be  long  delayed. 
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OONTBAOTS. 

At  the  date  of  my  report  of  last  year  (5th  April),  -the  several  contracts  were 
42  in  number ;  since  then  25  additional  contracts  have  been  entered  into,  viz. : — 

Contract  No.  43. — For  Equipping  and  working  the  Pembina  Branch. 
'•        "    44  Supply  of  2,000  tons  steel  rails  and  fish-plates. 

"        "    46  "  1,600        " 

"        "    46  "  1,600        "  " 
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bolts  and  nuts. 


*  Vidt  Appendix  Ko.  19,  pa^e  310,  Report  on  the  itandard  psaBenger  and  freight  enginei  pro* 
poied  for  tbe  Cf.  P.  R.,  by  Messrs.  Blaokwell  and  Tandjr. 
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Contract  No.  48. — For  Grading-and  track-laying,    tirst    '00  milos  section, 
\  west  of  Eed  Eiver. 

Erection  of  station  buildings,  Pembina  Branch. 
Supply  of  TOO  tons  of  spikes. 
"       35  tons  of  bolts  and  nuts. 
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"  62 
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"  64 
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Transportation  of  4,000  tons  of  rails  and  fastonioga 
to  Fort  William. 

Supply  of  34,000  tons  of  steel  rails  and  fastenings. 

An  iron  bridge  for  the  Pembina  Branch. 

Supply  of  railway  switch-frogs  and  switch-gearing. 

Furnishing  and  erecting  Turn-tables. 

"  100,000  ties  for  second  100  miles  section 

west  of  Eed  Eiver. 
Grading  and  bridging,  from  near  Yale  to  Boston  Bar. 

"         "     Boston  Bar  to  Lytton. 

"         "      Lytton  to  Junction  Flat. 

"         "      Junction  Flat  to  Savona's  Ferry. 
Temporary  bridge  over  Eed  Eiver,  at  Winnipeg. 
Four  first-class  cars  and  one  official  car. 
Grading  and  track-laying,  second  100  miles  section, 

west  of  Eed  Eiver. 
Sixty  box  freight  cars  and  sixty  platform  freight  cars. 


A  description  of  these  several  conlracts,  with  prices,  conditions  and  other  inform' 
ation  is  appended.* 

All  the  contracts  entered  into  for  grading,  bridging,  track-laying,  etc.,  since 
the  beginning  of  IStO,  have  special  provisions  for  guaiding  the  public  interests,  em- 
powering the  Government,  under  certain  contingentio.-<,  to  tuko  the  work  out  of  the 
contractor's  hands,  and  likewise  to  prevent  any  expenditure  over  a  specific  sum. 


*^Fid<  Appendix  No.  20,  page  311,  Description  of  contracts  entered  into  since  the  beginning  of 
1879.    Contract  No.  66  for  ttie  2nd  100  miles  section  weBt  of  Red  River,  executed  before  going  to  prcM, 
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Those  epocial  conditions  are  ombraced  in  the  contracts  for  the  following  sections, 
viz.; —  ' 

Section  No.  41.  English  Eivor  to  Eagle  River «....  118  miles. 

"  42.  Eagle  River  to  Koewatin 61  " 

"  48.  Firat  100  miles  West  of  Red  River 100  " 

"  60.  Emory's  Bar  to  Boston  Rar 29  " 

"  61.  Boston  Bar  to  Lytton 2d  " 

"  62.  Lyttou  to  Junction  Flat 28J  « 

"  63.  Junction  Flat  to  Lake  Kamloops 40J  " 

"  66.  Second  100  miles  West  of  Red  River...  100  " 

Those  sections,  in  all  512  miles,  are  to  be  constructed  under  the  same  form  of 
contract,  a  copy  of  which  is  appended.* 

A  schedule  of  all  the  contractu  entered  into,  with  the  amounts  paid  in  each  case, 
together  with  the  probable  expenditure  involved,  is  appended.f  The  total  amount 
expended  under  the  several  contracts  to  31st  December,  1879,  is  $9,486,665.03. 

An  estimate  of  the  cost  of  opening  the  whole  line  to  the  Pacific  Coast,  is  ako 
appended.! 

THE  PAOIPIO  RAILWAY  TELEGRAPH. 

1  have  referred,  in  previous  reports,  to  tke  condition  of  the  line  of  telegraph  to 
connect  the  Provinces  on  the  Atlantic  and  Pacific  coasts.  With  the  exception  of  the 
contract  for  the  section  between  Edmonton  and  Cache  Creek,  in  British  Columbia, 
which  has  been  cancelled  owing  to  the  unsatisfactory  progress  made  by  the  con- 
tractoi",  the  line  gonoraily  speaking  is  in  the  condition  which  I  described  a  year  ago. 
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The  telegraph  has  become  a  necessity  in  the  working  of  railways,  and  when, 
oveiituiwly,  the  Pacific  Railway  shall  havo  been  constructed,  the  addition  of  the  tele- 
graph would  follow  as  a  matter  of  course.  But,  under  the  circumstances  which  obtain 


•  Vide  Appendix  No.  21,  page  328,  Form  of  contract  for  grading,  etc. 

t  Firfe  A  ppendix  No.  22,  page  350,  Summary  of  payments  made  on  all  contracts,  etc 

t  FW«  Appendix  No.  23,  page  353,  Documents  referring  to  the  cost  of  openina  the  raUway  tton 
the  eastern  ProTinces  of  the  Dominion  to  the  Pacific  Coast.  r       »  ' 
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in  the  present  instance,  it  appears  to  me  essential  that  the  construction  of  the  tolo. 
graph  should  precede  the  railway.  From  the  vast  distances  which  intervene  between 
the  seat  of  Government  and  the  points  where  railway  expenditure  is  to  bo  made,  the 
telegraph  may  be  viewed  aa  one  of  the  main  auxiliaries  in  controlling  tho  outlay. 
Even  under  this  one  aspect,  apart  from  the  other  benefits  which  it  would  confer,  the 
completion  of  the  telegraph  should  not,  in  myjudgment,  be  long  postpone;!. 

The  construction  of  the  railway  in  British  Columbia,  some  of  the  heaviest  sec- 
tions of  which  ai"0  now  under  contract,  and  the  many  questions  which  will  constantly 
arise  during  the  progress  of  the  work,  will  make  frequent  telegraphic  communica- 
tion between  the  Pacific  coast  and  Ottawa  a  necessity.  The  non-completion  of  tho 
telegraph  in  Canadian  territory,  will,  therefore,  cause  inconvenience  and  serious 
expense.  All  telegrams  will  have  to  be  sent  by  California,  Foreign  companies  will 
reap  the  benefit  of  the  traffic,  while  the  portion  of  our  own  lino  in  operation  to 
Edmonton  will  remain  for  the  most  part  unemployed  and  unremunerative,  as  the 
merely  local  traffic  is  limited  and  insufficient  to  meet  the  expenses  of  operating  and 
maintenance.  There  are,  therefore,  strong  reasons  for  the  connection  of  the  telegraph 
at  Edmonton  with  the  system  in  operation  in  British  Columbia.  In  its  present 
incomplete  condition,  the  capital  so  far  expended  in  its  construction  remains  unpro- 
ductive, and  brings  no  proportionate  benefit.  Developed  and  placed  upon  a  pi-Ojier 
basis  th^  line  would  be  of  great  public  service.  With  the  connections  to  which  I  shall 
presently  refer,  I  believe  that  it  would  ultimately  become  highly  remunerative. 

1  have  discussed  in  former  reports  the  different  modes  of  establishing  telegraphic 
communication  between  Port  William,  Lake  Superior  and  the  seat  of  Government. 

One  method  is  to  submerge,  north  of  the  Counties  of  Grey  and  Bruce,  cables 
across  Lakes  Superior  and  Huron  to  Tobermoray  in  the  Indian  Peninsula,  with  inter- 
mediate land  lines  across  the  peninsula  at  Sault  St.  Mary,  and  over  Manitoulin 
Island;  a  land  connection  from  Tobermoray  being  made  with  Southampton  or  Owen 
Sound. 

Another  plan  is  to  estit'jlish  the  line  for  the  railway  from  the  north  side  of  Lake 
Superior  to  Lake  Nipissing,  and  to  construct  a  land  telegraph  on  that  line,  making  a 
connection  at  Lake  Nipissing,  by  the  extended  Canada  Central  Railway  from  Ottawa. 
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Another  means  of  obtaining  continuous  tolegraphio  communication,  without 
passing  through  a  foreign  country,  is  afforded  in  connection  with  the  projected  i-ail- 
way  to  Sault  St.  Mary.  The  telegraph  may  bo  curried  along  the  route  of  this  railway 
to  the  eastern  end  of  Lake  Superior,  with  a  submerged  line  across  the  lake  to  ttie 
telegraph  at  Thunder  Bay. 

In  my  report  of  last  year,  I  submitted  for  consideration  two  modes  by  which  the 
Pacific  telegraph  line  might  bo  completed  and  rendered  useful : — 

1.  To  complete  it  as  a  Government  work,  and  operate  it  directly  under  a  Depart- 
ment, as  in  Great  Britain,  Franco  and  other  countries  with  uniform  low  scales  of 
charges. 

2.  To  transfer  tho  1,201)  miles  constructed  to  some  company  which  would  undor> 
take  to  complete  and  operate  tho  whole  lino  on  conditions  to  be  determined. 

If  it  be  deemed  expedient  that  tho  Government  should  bo  relieved  of  the  work, 
there  would  possibly  bo  but  little  difficulty  in  organizing  a  company  which  would 
assume  the  task  of  completing  the  desired  connection  on  terms  acceptable  to  tho  public 
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Sub-Marine  Extension  to  Asia. 

Tho  telegraph  completed  and  in  operation  from  ocoan  to  ocean,  opens  up  a  pros- 
pect of  extended  usefulness,  and  promises  advantages  which  do  not  alone  concern 
Canada. 

A  map  of  the  World,  setting  forth  the  groat  telegraph  lines  in  operation,  shows 
ihat  Canada  is  situated  midway  between  the  masses  of  population  in  Europe  and 
Asia,  and  establishes  the  peculiarly  important  geographical  position  which  tho 
Canadian  Pacific  telegraph  line  will  occupy. 

Seven  submarine  cables  have  been  laid  across  the  Atlantic,  of  which  two  are  not 
now  in  working  order.  Of  the  remainder,  throe  are  landed  on  the  shores  of  Canada. 
One,  after  first  touching  the  French  Island,  St.  Pierre  Aliquolon,  is  carried  to  the 
United  States.  The  Hfih  lino  in  u.-.o  cxlenda  from  Portugal  vid  Madoria,  and  St. 
Vincent  to  Brazil. 
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Europe  is  connected  with  Asia  by  four  main  telegraph  lines.  One  by  way  of 
Portugal,  Spain,  Malta,  Egypt  and  the  Red  Sea.  A  second  passing  through  Franco, 
Italy  and  Greece,  also  follows  tho  Red  Sea.  A  third  traverses  Germany,  Austria, 
Turkey  and  Pereia.  A  fourth  passes  through  Russia,  and  follows  tho  River  Amoor  to 
the  Sea  of  Okhotsk.  The  two  first  touch  at  Aden,  at  the  entrance  to  the  Red  Sea, 
from  which  point  a  submarine  lino  extends  to  Zanzibar,  Natal  and  tho  Cape  Colonies. 
From  Aden  tho  ma  in  lines  are  extended  to  India.  From  India  t  ;o  separate  line" 
have  boon  carried  to  Singapore.  From  Singapore  connections  are  established  north- 
easterly to  Hong  Kong  and  Japan,  and  south-easterly  to  Australia  and  New  Zealand. 

The  rapidity  with  which  the  telegraph  cables  acro;«  tho  Atlantic  have  been 
multiplied,  and  tho  construction  of  more  than  400,000  m'los  of  land  and  subraai'ino 
telegraphs  over  the  globe,  afford  evidence  of  the  work  which  they  are  called  upon  to 
perform.  The  few  years  in  which  these  results  have  been  attained,  indicate  the 
rapidly  growing  magnitude  of  telegraphic  traffic,  and  circumstances  conclusively 
point  to  a  demand  for  vastly  increased  facilities  of  communication  between  the  great 
centres  of  population  and  commerce  of  the  world. 

While,  on  the  one  hand,  the  teiegraph  has  extended  easterly  across  Europe  and 
Asia,  and,  on  the  other  hand,  westerly  across  tho  Atlantic,  the  Pacific  Ocean  remains 
untraversed.  The  explanation  may  lie  to  a  great  extent  in  the  fact  that  the  charac- 
ter of  the  bed  of  a  great  part  of  the  ocean  forbids  the  attempt.  In  more  southern 
latitudes,  the  great  central  area  of  the  Pacific  Ocean  is  marked  by  sub-aqueous  rocky 
ledges  and  coral  roofs,  tho  existence  of  which  has  deterred  any  t^^legraphio  enter- 
prise from  being  carried  out.  Submarine  cables  have  at  different  times  been  projected 
to  cross  the  Pacific,  ono  of  which  was  to  have  started  from  San  Francisco,  to  touch 
at  the  Sandwich  Islands ;  but  on  account  of  tho  broken  and  unsuitable  character  of 
the  ocean-bed,  the  project  after  considerable  expense  had  been  incurred  was  even- 
tually abandoned. 

Tho  chart  of  the  United  Stat«s  surveys  of  tho  northern  part  of  the  Pacific  Ocean 
(iStT),  shows  that  a  line  from  the  north  end  of  Vancouver  Island  to  the  Aleutian 
Islands,  and  from  the  Aleutian  Islands  to  Japan  vid  the  Kurile  Islands,  has  a  depth 
averaging  from  2,000  to  2,500  fathomn,  and  the  soundings  rovoal  a  soft,  oozy  bottom, 
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prosonting  similar  conditions  to  tho  north  Atlantic  Ocean,  on  tho  plateaa  of  which 
cables  have  been  successfully  laid. 

From  her  geographical  position,  Canada  has  unusual  facilities  for  taking  advan- 
tage of  these  favourable  conditions,  and  tho  belief  is  warranted  that  when  a  submarine 
telegraph  is  laid  from  Amoi'ica  to  Asia,  its  location  will  naturally  be  in  connec- 
tion with  the  Canadian  overland  telegraph  to  the  Pacific  coast. 

The  cable  may  start  from  one  of  the  deep-water  inlets  at  the  north  end  of 
Vancouver  Island,  and  be  sunk  in  a  direct  course  to  Japan,  or  it  may  touch  about  mid' 
way,  Amiia,  one  of  the  Aleutian  Islands.  At  Yezo,  in  Japan,  the  conneotio  n  would  be 
made  with  the  Asiatic  telegraphs.  As  an  alternative  route  the  submarine  line  may 
land  on  one  of  tho  Eurile  Islands,  north  of  Japan,  and  thence  extend  direct  to  Hong 
£ong.  Either  course  would  complete  the  connection  with  the  whole  eastern  tele- 
graph system,  and  effect  important  results. 

1.  It  would  connect  San  Francisco,  Chicago,  Toronto,  New  York,  Montreal, 
Boston,  and  all  the  great  business  centres  of  America  with  China,  and  the  piinoipal 
ports  of  Asia,  much  more  directly  than  by  the  present  lines  of  telegraph  by  way  of 
Europe. 

2.  It  would  open  a  new  moans  of  communication  between  America  and  Asia, 
to  be  employed  for  purposes  of  general  commerce  at  much  lower  rates  than  by 
existing  channels. 

3.  It  would  obviate  the  objection  to  lines  which  pass  through  countries  where 
different  languages  are  spoken,  a  circumstance  wnich  often  causes  error  in  the  trans- 
mission of  messages.  The  new  line  wonld  be  employed  for  the  most  part  by  the 
English-speaking  people  of  both  hemispheres,  and  consequently  one  language  only 
need  be  used  by  the  telegraph  operators.  Thus  a  fruitful  source  of  mistakes  would 
be  avoided  and  the  charges  for  transmission  would  be  freed  from  all  incidental 
additions,  and  reduced  to  the  lowest  remunerative  rates. 

4.  It  would  complete  the  telegraphic  circuit  of  iho  globe,  and  would  bo  available 
for  highly  important  scientific  investigations. 
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6.  It  would  bring  Great  Britain,  Canada,  India,  Australia,  N'ew  Zealand,  South 
Africa,  indeed  all  the  outec  Provinces  and  the  colonial  posseesions  of  Qreat  Britain 
in  unbroken  telegraphic  communication  with  each  other,  in  entire  independence  of 
the  lines  which  pass  through  foreign  European  countries. 

6.  It  could  scarcely  fail  to  prove  of  very  great  advantage  for  puqjoses  of  State 
as  the  line  might  be  so  es  tablished  as  to  remain  under  Government  control,  to  be 
immediately  serviceable  on  any  emergency. 

I  append  correspondence  in  which  the  importance,  practicability,  cost  and 
remunerative  prospects  of  the  Canadian  Pacific  telegraph  extended  to  Asia  are 
considered.* 

I  respectfully  submit  that,  whatever  arrangements  may  ultimately  be  made  for 
cari-ying  out  the  undertaking,  it  is  obvious  that  much  of  the  advantages,  political 
and  commercial,  which  undoubtedly  must  result,  will  accrue  to  Canada. 

I  have  the  honor  to  be,  Sir, 

Tour  obedient  servant, 

SANDFORD  FLEMING, 

JEngineer-in-Cfhief. 


i. 


*  Vid4  Appendix  No.  24,  page  367. 
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APPENDIX  No.  1. 


INSiaUOTIONS   OF   THE   ENGINEER-IN-OHIEF   IN  CONNECTION   WITH   EXPLORATIONS  IN 
NORTHERN  BRITISH  COLUMBIA  AND   THE  PEACE   RIVER  DI8TRI0T. 


vT 


Canadian  Pacific  Eailway, 

Office  op  the  Enginebr-in-Chiep, 
12th  May,  1819. 

Memorandum  of  instructions  for  Mr.  H,  J.  Gambie,   Engineer  in  charge  of  Surveys  in 

British  Columbia. 

1.  The  object  of  the  examination  to  bb  undertaken  is  to  obtain  definite  data  to 
determine  if  a  northora  route  can  be  found  by  Peace  Eiver  and  the  Eiver  Skeena  or 
any  of  their  tributaries,  to  Port  Simpson. 

2.  The  Enginoer-in-Chief  has  at  some  length,  personally,  given  explanation  on 
this  subject,  and  he  has  given  in  detail  his  own  views  as  to  the  best  mode  of  obtain- 
ing the  result  desired. 

3.  Mr.  Oambie  is  aware  of  the  character  of  the  arrangement  made  for  the  de- 
livery of  the  supplies  at  Fort  St.  James.  Ho  will  himself  proceed  with  Messrs.  Mac- 
Leod, Keefer  and  Gordon  to  Port  Simpson  by  steamer.  It  is  desirable  that  personal 
examination  bo  made  of  the  Harbor  and  Wark  Inlet.  If  he  can  lead  the  captain  of 
the  steamboat  to  place  it  at  his  disposal  for  so  doing,  it  will  be  desirable  to  enter  into 
an  arrangement  to  that  effect.  But  should  it  ovon  not  bo  possible  to  do  so,  steps 
must  be  taken  by  which  the  character  of  this  navigation  may  bo  fully  known.  It  is 
particularly  of  importance  to  learn  if  any  serious  difficulties  present  themselves 
in  entering  Wark  Inlet  from  the  ocean. 

1™  4.  Mr.  Gamble  will  leave  Mr.  Goo.  Keofor  and  his   statf  in  the  neighborhood  of 

Port  Simpson  to  make  certain  examinations  hereafter  referred  to;  and  he,  Mr. 
Oambie,  will  himself  ascend  the  Eiver  Skoona  to  Fort  St.  James,  accompanied  by 
Messrs.  MacLeod  and  Gordon. 

5.  Mr.  Horetzky  has  been  instructed  to  explore  the  country  between  Fort 
Connelly  and  Fort  McLeod,  more  particui.nriy  that  portion  north  of  the  Eiver 
Nation,  and  so  to  ascertain  if  a  passage  for  a  railway  lino,  of  a  sntisfiictory  character, 
can  bo  found  between  one  side  of  the  country  and  the  other,  either  by  the  branch  of 
the  Skeena  in  the  immediate  neighborhood  of  Fort  Connolly  and  the  Finlay  a  tributary 
of  Peace  Eiver,  or  by  any  other  branch  or  branches  loading  through  to  the  Omenica 
District. 

6.  Mr.  Horetzky  will  extend  his  examinations  over  the  whole  country  between 
the  Skeena  and  the  Peace  Eivers  in  this  dintrict  as  far  south  as  the  Nation.  Ho  will 
make  such  moasuremonts  as  may  bo  necessary  to  establish  the  nature  of  the  country, 
and  in  order  to  determine  what  routes,  suitable  for  a  railway,  are  available. 

7.  I  have  given  Mr.  Horetzky  verbal  instructions  to  make  full  and  exhaustive 
examinations  of  this  district.  If,  on  the  com])lolion  of  the  work,  time  will  admit, 
he  will  explore  the  country  between  Fort  Connelly  and  Eiver  Nasso  to  the  ocean. 

8.  Although  Mr.  Horetzky  has  been  specially  detailed  for  the  service  referred 
to,  he  will,  in  any  question  of  doubt  that  may  arise,  refer  to  you.  He  has  been  in- 
formed that  he  must  look  to  you  as  the  senior  officer  in  charge  of  all  the  examina- 
tions in  British  Columbia,  and  be  governed  by  your  views  and  directions,  both  with 
regai-d  to  the  explorations,  the  matter  of  supplies  and  the  means  of  transport. 
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9.  It  is  the  desire  of  the  Government  that  the  country  should,  with  as  little 
delay  as  possible,  be  thoroughly  explored,  so  that  the  shortest  eligible  route  between 
the  lliver  Skeena  and  the  River  Peace,  or  its  tributary,  Pine  Eiver,  may  be  fully 
determined. 

10.  Instructions  have  been  sent  to  Messrs.  MacLeod  and  Gordon  to  accompany 
Mi*.  Gamble  and  to  co-operate  with  him  in  this  examination. 

11.  Mr.  Dawson,  of  the  Geological  Survey,  will  also  co-operate  with  the  Pacific 
Bailway  Staff  in  the  examinations  of  this  season,  more  especially  in  the  flocky 
Mountains  and  along  the  epstern  flank  of  the  mountains.  Every  assistance  will  be 
rendered  Mr.  Dawson  in  the  service  in  which  he  will  be  engaged. 

12.  Mr.  Gamble,  having  made  full  arrangements  to  carry  out  the  details  as  set 
furth,  will  probably  meet  Mr.  Dawson  at  Fort  St.  James,  or  possibly  before  reaching 
that  point,  and  will  proceed  with  him  and  Messrs.  MacLeod  and  Gordon  to  the  Peace 
River.  Mr.  MacLeod  has  instructions  what  course  to  take,  having  arrived  at  this 
locality.  Mr.  Cambio  himself  will  return  by  the  I'ine  River  Pass,  so  that  a  complete 
and  thorough  exploration  can  be  made  of  this  district. 

13.  Arrangements  are  made  W)  send  Mr.  Tunper  from  Winnipeg  to  Edmonton, 
and  thence  as  directly  as  possible  to  Dunvegan,  The  animals  in  this  pack  train  will  be 
available  to  bring  back  the  information  which  may  by  this  time,  have  been  gathered. 
Consequently,  Messrs.  Cambie  and  MacLeod  will  prepare  a  full  report,  up  to 
date,  which  will  be  forwarded  by  Mr.  Gordon,  who  will  return  at  once  by  the  pack 
train  to  Edmonton.  He  will  likewise  convey  to  the  nearest  telegraph  station 
(possibly  at  Edmonton)  a  condensed  account  of  operations,  which,  in  the  form  of  a 
telegraph  report,  can  be  sent  to  Battleford  and  thence  by  telegraph  to  Ottawa. 

Mr.  D.  M.  Gordon  will  be  attached  to  the  expedition  to  assist  as  above  set  forth 
and  to  carry  out  certain  special  instructions  which  he  has  received. 

Mr.  George  Major  will  accompany  Mr.  Cambie  to  British  Columbia  as  accountant, 
and  his  services  will  be  made  available  in  connection  with  the  operations  of  Mr.  Geo. 
Keefer,  respecting  which  special  instructions  will  be  furnished. 

Should  any  additional  assistants  be  required,  Mr.  Cambie  will  use  his  own  dis- 
cretion in  employing  or  re-engaging  anj  gentleman  available  in  British  Columbia. 
Any  not  required,  who  may  now  be  employed,  will  be  I'elieved  of  their  duties  and 
paid  off. 

Mr.  Cambie  will  report  as  frequently  as  possible  during  the  progress  of  the 
examinations. 

S.F. 


12th  May,  1879. 

Memorandum  of  instructions  for  Mr.  J.  A.  F.  MacLeod. 

Mr.  H.  A.  P.  MacLeod  will  accompany  Mr.  Cambie  from  Canada,  and  will  act  in 
concert  in  the  examinations  ordered  by  the  Engineer.in-Chief,  between  Fort  Simpson 
and  the  Peace  Eiver, 

1.  Wark  Inlet: — Its  character ;  the  nature  of  the  current;  its  anchorage;  and 
the  feasibility  of  a  connection,  at  the  head  of  the  inlet,  for  sea-going  vessels,  with  a 
railway  line  up  the  Eiver  Skeena. 

2.  A  connection  by  railway  between  Port  Simpson  and  the  isthmus  at  the  head 
of  Wark  Inlet. 

3.  The  feasibility  of  a  railway  by  the  valley  of  the  River  Skeena  to  the  centre 
plateau  of  British  Columbia,  and  thence  acro^'-)  the  mountains  to  the  Peace  River 
District. 

4.  Mr.  MacLeod  will  remain  in  company  w"lh  Mr.  Cambie,  acting  with  him,  ob- 
serving all  the  points  to  be  noted,  making  bin.  ..f  acquainted  with  the  country  until 
they  reach  Dunvegan  on  the  Peace  Eiver. 
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B.  Mr.  Cambie  has  received  full  instructions  as  to  the  duties  of  Mr.  MacLeod ;  of 
his  acting  with  him  till  the  point  of  Dunvegan  is  reached,  and  has  boon  further  in- 
formed as  to  the  instructions  given  to  Mr.  MacLeod  to  make  himself  master  of  all  the 
data  known. 

6.  Mr.  6.  M.  JDawson,  of  the  Geological  Survey,  has  received  instructions  to  co- 
operate in  the  examination  now  being  made  of  this  northern  district  to  determine 
its  feasibility  for  a  line  of  railway. 

I.  Dun  vegan  has  been  adopted  as  a  point  of  rendezvous,  Mr.  Dawson  reaching 
it  by  way  of  Pine '.River  Pass;  Messrs.  MacLeod,  Cambie  and  Gordon  by  way  of 
Peace  River;  Mr.  Tupper  by  way  of  Edmonton, 

8.  From  Dunvegan  Mr.  Cambie  will  return  to  British  Columbia  by  way  of  Pine 
River  Pass ;  Mr.  Gordon  will  proceed  to  Edmonton.  Mr.  Tupper  will  be  available 
for  examinations  on  both  sides  of  Peace  River,  north  of  latitude  56°. 

9.  hrom  Dunvegan  Messrs.  Dawson  and  MacLeod  will  make  as  thorough  ex- 
aminations as  possible  of  the  country  between  Peace  River  and  Lessor  Slave  Lake, 
and  the  Rocky  Mountains,  to  the  south  and  west,  extending  their  examinations  to 
the  located  line  west  of  Edmonton.  It  may  be  lound  advisable  to  trace  Smoky 
River,  and  the  other  tributaries  of  Peace  River,  from  the  south  until  the  mountains 
are  reached. 

10.  It  is  essential  that  the  information  obtained  as  to  the  crossing  of  the  valleys, 
be  full  and  reliable.  The  information  must  embrace  the  width  of  the  valley,  the 
depth,  the  approaches,  the  volume  of  the  water  of  the  stream,  the  depth  of  the  water, 
and  such  information  as  is  usual  in  railway  examinations. 

II.  This  examination  must  be  obtained  from  exploration.  The  Engineer-in- 
Chief,  trusting  in  the  experience,  zeal  and  discretion  of  those  engaged,  appends  no 
details  as  to  the  mode  in  which  information  should  be  gathered,  but  while  full  and 
embracing  the  several  points  involved,  ho  enjoins  that  it  must  be  obtained  rapidly 
and  without  extraordinary  expense. 

12.  The  object  for  which  this  examination  is  being  made  must  be  borne  in  mind: 
it  is  to  determine  what  route  can  be  found  feasible  fV  railway  consti-uction.  If, 
therefore,  localities  present  themselves  in  which  excesp  /e  grades  or  heavy  work  are 
threatened,  an  examination  must  be  made  to  determine  if  those  suggestive  difficulties 
are  absolute,  or  it  there  be  the  means  of  passing  them  by,  by  a  detour  of  the  route  or 
other  means,  or  whether  such  objectionable  features  are  insuperable,  and  form  a  part 
of  this  route,  not  to  be  set  aside. 

13.  The  Engineer-in-Chief  trusts  that  Mr.  MacLeod,  with  the  assistance  of  Mr. 
Dawson,  will  be  able  to  report  fully  on  the  whole  region  lying  south  of  the  fifty-sixth 
parallel,  and  east  of  the  mountains  to  the  ll2th  meridian,  having  special  regard  to 
the  practicability  of  a  railway  by  the  shortest  line  from  Lac  la  Biche  to  the  Peace 
River  or  Pine  River  Passes ;  and  also,  from  the  located  line  west  of  Edmonton,  say  at 
Southesk,  across  north-westerly  to  Pine  River  Pass. 

14.  Mr.  Tupper  has  been  instructed  to  proceed  by  Winnipeg  to  Edmonton, 
thence  in  a  direct  course  from  Southesk  (Dirt  Lake),  across  the  Rivers  McLeod  and 
Athabasca  to  Dunvegan.  It  may  be  inferred  that  Mr.  MacLeod  will  meet  Mr. 
Tupper  at  Dunvegan,  or  between  Dunvegan  and  the  River  Athabasca. 

On  meeting  Mr.  Tupper,  Mr.  Macl^eod  will  transmit  such  reports  as  he  and  Mr. 
Cambie  may  have  prepared  of  the  proceedings  up  to  date,  andasj'nopsisof  hisreport 
is  to  be  sent  as  a  telegram.  Mr.  Gordon  will  carry  these  despatches  by  the  returning 
pack  train,  and  will  forward  the  short  report  from  the  nearest  telegraph  station 
probably  Edmonton. 

Mr.  MacLeod  will  instruct  Mr.  Tupper  to  explore  the  country  lying  to  the  north 
of  the  56th  parallel,  on  both  sides  of  Peace  River;  he  will  pierce  the  country  to  the 
right  and  left  to  ascertain  how  far  good  land  extends,  and  before  his  return  he  will 
taKe  every  means  in  his  power  of  gaining  as  complete  a  knowledge  as  possible  of  tho 
physical  character  of  the  unexplored  country  as  far  north  as  the  latitude  of  Tiai  a 
Athabasca ;  he  will  lay  down  all  the  tracts  of  bis  Qxplor&tion  with  reasonable  accuracy 
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on  the  map,   and  describe  fully  all  the  features  of  the  country  which  he  may  person- 
ally examine. 

I  have  given  Mr.  Gordon  verbal  instructions  with  respect  to  the  duties  expected 
of  him,  both  before  and  after  reaching  Edmonton. 

S.  P. 


May  10th,  1879. 
LaTouche  Tupper,  Esq. 

Dear  Sir, — Mr.  Fleming  has  dii-octed  me  to  send  you  to  meet  me  from  the  east, 
somewhere  in  the  neighborhood  of  Fort  Dunvogan,  Peace  Kiver. 

You  will,  therefore,  bo  good  enough  to  proceed  as  quickly  as  possible  to  Winni- 
peg, where  you  will  meet  Mr.  John  Brown,  who  will  accompany  you  on  the  journey. 

Your  route  from  Winnipeg  should  be  by  the  best  route  to  Edmonton,  thence  to 
Dirt  Lake,  on  the  Lobstick  River,  and  thence  on  a  course  as  nearly  as  practicable 
north  4^  west  due,  or  north  73°  west  magnetic,  the  variation  of  the  compass  being 
about  2t>°  east. 

While  keeping  as  near  the  above  general  course  as  the  nature  of  the  country 
will  admit,  you  will,  with  the  assistance  of  Mr.  Brown,  endeavor  to  find  the  best 
ground  for  your  trail,  following  openings  in  the  woods  where  they  maintain  the 
proper  direction. 

Mark  your  trail  tvell  in  the  woods  with  blazes,  and  in  the  open  by  poles,  set  up 
at  intervals,  writing  frequently  your  name  and  the  date  on  which  you  pass  the  partic- 
ular point.  Should  you  cross  any  of  my  trails,  you  will  find  them  marked  in  the 
same  way. 

You  will  estimate  the  distances  you  travel  as  nearly  as  possible,  also  the  depths 
of  valleys,  heights  of  hills  and  size  of  rivers  and  streams',  keeping  a  regular  diary  of 
each  day's  work.  Note  also  the  character  of  the  soil,  timber  and  country  generally, 
and  the  extent,  as  far  as  practicable,  on  each  side  of  the  trail. 

Keep  a  good  look-out  for  signs  of  Mr.  Dawson's,  or  any  party,  when  you  get  to 
the  neighborhood  of  Peace  River,  and  signal  your  presence  by  tiring  guns  or  by 
making  smoke,  when  opportunity  offers. 

Take  with  you,  intact,  from  Winnipeg  to  the  neighborhood  of  Port  Dunvegan, 
supplies  for  15  men  for  one  month,  amounting  to  about  900  lbs.  flour  and  700  lbs.  of 
best  bacon,  with  a  proper  proportion  of  beans,  dried  apples,  tea,  sugar,  etc.  And 
leave  at  Edmonton  a  like  quantity  of  each  article,  to  be  used  on  the  return.  None 
of  the  above  supplies  are  to  be  used  till  you  meet  m(  or  Mr.  Dawson  from  the  west. 

You  should  take  with  you  for  your  use  on  the  journey,  about  five  months'  supplies 
for,  say,  6  men,  amounting  to  1,500  lbs.  of  flour  and  1,200  lbs.  of  best  bacon,  with 
other  necessaries  in  proportion.  And  take  a  sufiiciont  number  of  horses  and  carts, 
with  packing  gear,  as  Mr.  Brown  may  judge  necessary,  to  carry  out  the  above 
programme. 

Should  Mr.  Brown  judge  that  the  country  over  which  you  will  pa«s  to  the  north- 
west of  Dirt  Lake  be  too  rough  to  carry  the  month's  supplies  with  you,  you  will  leave 
them  at  Lake  St.  Anne's,  and  when  you  find  that  the  trail  is  practicable  to  the  open 
country  about  Peace  River,  you  will  send  back  and  get  them  brought  on. 

You  will  endeavor  to  push  forward  as  quickly  as  possible,  having  due  regard  to 
the  animals,  and  keep  yourself  fully  engaged  in  examining  the  country. 

I  am,  yours  truly, 

(Signed)  HENRY  A.  P.  MacLEOD. 


Addenda  by  the  Engineer-in-Ohief. 


12th  May,  1879. 


It  is  important  that  Mr.  Tupper  should  reach  Dunvegan,  on  Peace  River,  by  the 
time  Mr.  MacLeod  arrives  at  that  point  from  the  Pacific  Coast.  Mr.  Tupper  will 
accordingly  push  forward  with  all  speed.    It  is  equally  important  that  he  should 
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travel  as  nearly  as  practicable  in  a  direct  course  fromSouthoHk  (Dirt  Lake)  to  Dunve- 
gan,  but  as  the  route  is  untravolled,  ho  should  go  light  from  Edmonton;  ho  will  there- 
fore leave  the  main  part  of'tho  supplies,  say,  at  Jhkimonton.  Mr.  MacLeod  is  instructed 
to  send  despatches  to  me  from  Dunvegan  ;  ho  will  accordingly  send  back  Brown  as 
far  as  Edmonton  to  return  with  the  supplies  left  there. 

S.  F. 
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12th  May,  1879. 
Memorandum  of  Supplementary  Instructions  for  Mr,   H.  J,  Camhie. 

1.  Before  leaving  the  coast  in  the  neighborhood  of  Port  Simpson,  Mr.  Cambie 
will  instruct  Mr.  Geo.  Keofer  to  make  a  survey  from  the  head  of  Wark  Inlet,  across 
the  isthmus  of  some  six  miles  to  the  River  Skeena.  Ho  will  select  a  point  for  the 
commencoment  of  this  survey  that  could  best  bo  reached  by  sea-going  ships,  so  that 
materials  for  construction  could  be  transferred  direct  from  vessels  ic  the  railway. 

2.  The  survey  will  extend  from  the  isthmus  by  the  best  ground  up  the  valley  of 
the  Skeena,  and  should  be  of  such  a  character  as  will  admit  of  an  estimate  being 
formed  of  the  work  which  may  be  required  to  construct  a  railway. 

3.  The  survey  will  be  made  in  ten-mile  sections,  the  plans  and  profiles  will  be 
plotted  in  camp,  and  immediately  on  the  completion  of  the  first  section  often  miles, 
Mr.  Koefer  will  forward  tracings  of  plan  and  profile,  and  approximate  full  bill  of 
works  for  that  section  to  the  undersigned,  at  Ottawa.  As  the  survey  advances,  each 
succeeding  ten  miles  will  be  similarly  reported,  and  Mr.  Keofer  will  be  careful  in 
estimating  tho  quantities,  that  liberal  allowances  be  made  to  cover  contingoncies. 

4.  Tho  survey  will  be  continued  up  the  Biver  Skeena  as  far  as  time  will  allow, 
but  Mr.  Koefer  will  bear  in  mind  the  importance  of  effecting,  during  the  season,  an 
examination  of  Wark  Inlet,  with  sufficient  number  of  soundings  to  establish  any 
shoal  that  may  exist. 

5 .  It  is  important  that  a  full  knowledge  be  obtained  of  the  nature  of  the  currents 
and  of  the  character  of  tho  anchorages  in  Wark  Inlet  and  its  approaches. 

6.  Mr.  Koefer  will  likewise  make  such  examination  as  may  be  necessary  to 
determine  tho  feasibility  of  carrying  tho  railway  along  Wark  Inlet  to  Port  Simpson, 

T.  Mr.  Keofer  will  make  every  enquiry  with  respect  to  fogs,  ice,  rain,  snow  and 
other  climatic  features. 

8.  In  Mr.  Gamble's  absence  in  the  interior,  M  .  i'*^  jfer  will  le  good  enough  to 
report  to  the  undersigned  as  frequently  as  possible.  Ho  will  lose  no  time  in  for- 
warding plans,  profiles  and  quantities  of  the  first  ten-mile  section,  and  all  information 
he  may  gather  and  opinions  he  may  form  respecting  Port  Simpson  as  a  harbor,  and 
Wark  Inlet  as  a  temporary  point  of  connection  with  a  line  of  railway. 

S.P. 
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13th  May,  18T9. 
Memorandum  of  Supplementary  Instructions  for  Mr.  H,  F.  MacLeod. 

Tho  instructions  which  were  sent  to  you  yesterday,  were  hurriedly  prepared, 
and  lost  the  undersigned  may  not  have  fully  explained  his  views  and  tho  immediate 
object  of  the  examination,  the  following  is  added  : — 

It  is  of  tho  utmost  importance  that  tho  Government  should  be  placed  in  posses- 
sion of  certain  information,  at  the  earliest  moment,  in  order  that  a  judgment  may  be 
formed  respecting  the  several  routes  to  the  Pacific  Coast. 
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The  result  of  the  examination  this  season  will  form  an  important  element  in  tho 
consideration  of  the  question,  and  I  look  to  Mr.  Cambie  and  yourself  to  furnish  with- 
out delay  informailon  on  tho  leading  pointa. 

1.  Referring  to  the  accompanying  map,  we  have  information  which  goes  to 
show  that  a  railway  can  be  built  by  the  red  line  from  Fort  George  to  the  point  A,  on 
Pine  River,  on  the  eastern  side  of  Pino  River  Pass ;  but  we  have  to  establish  whether 
or  no,  a  railway  can  be  built  from  A,  on  or  near  the  red  lino,  to  Lesser  Slave  Lake,  or 
■whether  or  no,  it  would  be  expensive,  or  with  favorable  or  unfavorable  gradients. 

2.  On  the  map  I  have  drawn  a  blue  line  from  A  to  the  located  line  in  the  neigh- 
borhood of  Southesk  or  tho  crossing  of  the  Pembina  River.  This,  for  some  reasons,  is 
thought  to  be  a  desirable  location  or  the  railway,  and  possibly  on  or  near  this  l\ne, 
the  deep  valleys  on  the  red  line,  above  referred  to,  from  A  to  Lesser  Slave  Lake,  may 
in  part  DO  avoided. 

3.  We  require  definite  information  with  respect  to  both  lines,  and  the  undersign- 
ed would  wish  you,  with  the  co-operation  of  Mr.  Dawson,  to  endeavor  to  get  some 
general  information  which  you  can  send  by  Mr.  Goi-don. 

Assuming  that  you  will  reach  Dunvogan  before  Mr.  Dawson 
you  could  possibly  communicate  with  him  and  induce  him  totr 
south-easterly  on  tho  general  direction  of  the  blue  line  until  yo 
meantime,  Mr.  Cambie  and  yourself  could  divide  the  work  of  e.... 
and  Lesser  Slave  Lake  (B),  on  the  red  line;  Mr.  Cambie  beginning  at  one  end,  your- 
self at  the  other,  meeting  midway,  then  joining  Mr.  Dawson  on  the  blue  line  and 
following  its  general  direction,  probably,  until  tho  Athabasca  is  reached. 

This  course  is  suggested  in  order  that  the  information  required  be  obtained  as 
speedily  as  possible.  On  meeting  Mr.  Cambie,  at  tho  middle  of  the  red  line,  there 
would  be  no  necessity  for  him  continuing  with  you  southerly;  he  could  then,  assum- 
ing that  he  began  the  examination  near  B,  continue  westerly  through  Pine  River 
Pass,  according  to  his  original  instructions. 

An  exact  copy  of  the  enclosed  map  will  be  kept  here  in  the  office,  so  that  when 
you  refer,  in  the  report  you  will  send  by  Mr.  Gordon,  vid  Edmonton,  to  the  blue  or 
the  red  lines  east  of  tho  mountains,  your  telegraph  messages  will  be  understood. 

With  regard  to  the  blue  line  from  Fort  St.  James  to  Fort  McLeod,  you  will,  I 
trust,  be  able  to  say  if  it  bo  practicable  or  favorable.  Perhaps  you  may  be  able  to 
indicate  if  there  be  reasonably  fair  prospects  of  getting  a  shorter  route  between  the 
Peace  River  and  the  Skeena. 

We  already  know  that  we  can  reach  Port  Simpson  vid  Yellow  Head  Pass  and 
Fort  George.  The  undersigned  trusts  that  the  present  examinations  will  enable  you 
to  report  by  Mr.  Gordon  if  a  line  be  feasible  by  way  of  Edmonton  and  Pine  River 
Pass,  how  it  will  compare  in  respect  to  distance  with  the  line  vid  Yollow  Head  Pass 
and  Fort  George,  and  what  sort  of  country  it  will  pass  through. 

You  will  also  be  able  to  say  something  about  the  rod  line  from  A  to  B,  but  east 
of  B,  you  will,  at  the  date  of  Mr.  Gordon's  leaving  you,  have  no  information. 

S.  P. 

P.S. — A  copy  of  this  memo.,  with  map,  is  sent  by  Mr.  Tapper  for  his  informa- 
tion, along  with  the  enclosed  note. 

6th  June,  1819. 

Memorandum  of  Instructions  for  Captain  J.  G,  Brundige. 

Having  represented  to  the  Honorable  the  Minister  of  Railways  and  Canals  the 
necessity  of  procuring  additional  information  respecting  the  coast  of  British 
Columbia,  the  approaches  by  sea  and  the  several  harbors  available  for  a  terminus  for 
the  Pacific  Railway,  the  Miuisto):  has  appointed  you  to  proceed  to  British  Columbia 
and  undertake  an  examination. 
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I  have  furnished  you  with  copies  of  my  Pacific  Railway  reports,  embracing  the 
testimony  of  different  naval  authorities.  On  perusing  them  you  will  find  that  O'-e 
knowledge  of  the  northern  portions  of  the  coast  of  British  Columbia  is  deficient.  It 
is  important  that  we  should,  as  far  as  practicable  and  as  soon  as  possible,  maite  '^ood 
the  deficiency.  You  will,  accordingly,  lose  no  time  in  proceeding  to  British  Col  .mbia 
and  find  your  way  north,  to  where  the  enquiry  is  to  bo  made.  In  convo  sations 
which  you  have  had  with  the  Minister  and  myself,  you  have  been  made  aware  jf  the 
nature  of  the  information  which  wo  require,  and  you  will  make  every  effort  to 
procure  it.  When  you  reach  the  Elver  Skeena,  you  will  find  that  surveying 
and  exploring  parties,  under  the  general  charge  of  Mr.  H.  J.  Cambie,  have  entered 
the  interior  in  that  latitude. 

Some  time  will  elapse  before  Mr.  Cambie's  return  to  the  coast,  but  you  will  probably 
find  one  party  on  tho  River  Skeena,  in  charge  of  Mr.  Geo.  Keefer.  Should  you  be  in 
need  of  ausistance,  you  can  apply  to  that  gentleman;  buo  us  his  duties  are  quite  dis- 
tinct from  yours,  you  need  not  go  out  of  your  way  to  meet  hia:,  unless  you  find  it 
necessary  to  do  so . 

While  you  will  gather  inform  ion  from  every  source,  you  will  take  special  care 
to  form  your  own  opinions  from  your  own  observations,  free  from  all  preconceived 
ideas,  and  you  will,  once  a  fortnight,  or  as  frequently  as  you  have  an  opportunity  after 
leaving  Victoria,  convey  to  me  an  account  of  your  progress  and  the  impressions  you 
may  form  both  with  respect  to  the  harbors,  the  approaches  from  sea,  and  the  climate. 
At  Metlahkatlah,  and  wherever  you  can  gain  reliable  information,  you  will  make 
particular  enquiries  respecting  the  winters,  their  length,  severity,  tho  prevalence  of 
winds,  fogs,  snow,  ice.,  etc.,  and  how  the  climate  may  compare  with  Nova  Scotia, 
the  west  coast  of  Scotland,  Denmark,  or  that  of  other  well-known  parts  of  the  world 
in  corresponding  latitudes. 

(Signed)  SANDFOBD  FLEMING, 

Engineer-inrCMef, 


APPENDIX  No.  2. 


BKFORT  ON  AN  EXPLORATION  FROM  PORT  SIMPSC/  VIA  THE  RIVI3B  8KEKNA,  LAKES 
BABINE  AND  STEWART  AND  THE  PEACE  AND  PINE  RIVErt  PAS8E3  TO  LOWER  SLAVE 
I«AKE,   IN   THE  YEAR   1879,   CONDUCTED   BY  MR.  H.  J.  CAMBIE. 
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New  Westminster, 

BRiTisn  Columbia,  Jan.  20,  1880. 

Sib, — I  have  the  honor  to  submit  the  following  report  on  the  survey  and  explor 
ations  made,  during  the  summer  of  1879,  to  determine  if  a  nortliern  route  could  bo 
foiiid  by  Peace  River  and  the  River  Skcena,  or  any  of  their  tributaries,  to  Port 
Simpson  on  the  coast  of  British  Columbia. 

Messi-s.  Maclood,  Kcefor,  Gordon  and  myself  left  Ottawa  on  May  12th  and 
reached  Victoria,  British  Cok  mbia,  on  the  24th.  Dr.  G.  M.  Dawson,  of  the  Geologi- 
cal Survey,  and  Mr.  Horetzky,  having  joined  us  at  San  Francisco  on  the  19th. 

We  spent  ten  days  in  Victoria  making  preparations,  and  on  June  3rd  sailed 
northward  in  the  Hudson  Bay  C(  mpany's  steamer  "  Princess  Louise." 

The  men  and  supplies  were  'anded  at  Port  Essington  on  the  5f;h  and  the  steamer 
was  then  placed  at  our  disposal  'or  the  examination  of  Port  Simpson  and  the  Wark 
Inlet. 

We  pi'oceeded  the  same  eveoiogj  to  Metlahkathh,  where  we  had  the  advice  and 
assistance  of  Mr.  Duncan,  the  Church  of  England  Missionary,  in  engaging  Indions 
with  their  canoes  to  take  us  up  the  Sko'^nr.,  where  we  anchored  for  the  night. 

metlahkatlah. 

This  is  a  poor  harbor  for  largo  vessels,  the  channel  being  narrow  and  tortuous,  and 
the  inner  part  is  so  small  as  to  aflPord  but  a  very  limited  amount  ui  accommodation. 
It  is,  however,  admirably  adapted  for  the  use  of  canoes,  as  it  is  connected  with  a  number 
of  land-locked  channel?  by  which  the  Skoona  River  can  be  reached  without  facing 
the  open  sen, 

POET  SIBIPSON. 

The  following  morning  we  got  under  way  about  .3  a.m.,  and  passing  northwards 
between  Finlayson  Island  and  the  mainland,  entered  Port  Simpson  by  the  channel  to 
th-)  oastwai-d  of  the  shoal  known  as  Ilaruoi'  J\Jofs.  We  remained  in  the  harbor  for 
about  two  hours  and,  the  tide  being  out,  had  an  opportunity  of  observing  that,  wiihln 
the  dotted  circle  marked  on  the  charts  around  Harbor  Reefs,  and  which  is  there 
BhowD  as  being  largely  composed  of  kelp,  the  greater  part  was  left  bare  at  low  water. 
By  inspecting  the  chart  it  will  bo  soon  that  within  the  southern  part  of  tlio  hariior,  pro- 
tooted  by  this  reef  from  the  ocean  swell  there  is  an  area  of  about  one  hiilf  mile  by  two. 
In  the  northern  part  there  is  a  wcU-shelterod  bay  inside  Hirnie  iHland,  about  three 

Suarters  of  a  mile   square.    These,  with   the   land-locked   oay   east  of  Finlayson's 
eland,  afford  about  five  miles   of  water  frontage  on  the  mainland,  besides  a  large 
extent  on  the  surrounding  islands. 


WWiWi 


l^'x 


80 


The  islandd  and  reofs  which  inclose  the  harboar  being  low,  vessels  would  not  bo 
protected  irom  wind  should  it  blow  a  gale  from  the  west.  This,  in  the  case  of  small 
sloops,  such  as  those  which  now  trade  along  the  coast,  might  cause  inconvenience, 
but  large  vessels  may  be  considered  safe  when  in  calm  water,  and  westerly  winds 
are  not  the  prevailing  ones  in  the  winter  vvhen  gale."  most  frequently  occur. 

The  shores  of  Port  Simpson  rise  gently  from  the  water's  eilge  and  are  well 
adapted  for  the  site  of  a  city. 

Tb  -re  is  much  rain  in  summer  and  frequent  snow  storms  occur  in  winter,  but  the 
snow  seldom  lies  on  the  ground  for  more  than  a  few  days. 

Were  suitable  lighthouses  and  fog-signals  erected  on  some  of  the  northern  points  of 
Queen  Charlotte  Islands  and  southern  point.i  of  Alaska,  as  well  as  on  other  rocks 
and  points  nearer  the  harbor,  it  seems  to  mo  that  Port  Simpson  would  be  in  every 
way  suited  for  the  terminus  of  the  Canadian  Pacific  Eailway. 

In  this  opinion  I  am  partially  borne  out  by  Commander  Pender,  the  naval  officer 
who  conducted  the  survey  of  thnt,  part  of  the  coast.  See  the  report  of  1877,  page 
295,  where,  in  reply  to  question  25,  ho  describes  Port  Simpson  as  the  "finest 
hai'bor  north  of  Beaver  Harbor  in  Vancouver  Island." 

On  page  297,  of  the  same  report,  in  reply  to  question  28,  Admiral  Cochrane 
mentions  that  "  little  or  no  difference  was  found  in  the  temperature  of  the  sea  at  that 
latitude  (Port  Simpson)  and  at  Vancouver,"  and  mentions  this  fact  amongst  others  to 
show  that  the  climate  is  tempered  by  ocean  currents. 

Wo  left  Port  Simpson  by  the  Inskip  passage,  which  is  a  magnificent  entrance, 
being  about  half  a  mile  wide  and  free  from  strong  currents  or  obstructions  of  any 
kind,  and  steamed  around  to  Wark  Inlet. 


WARK   INLET. 

A  nautical  survey  of  the  coast  of  Northern  British  Columbia  was  made  by  Com- 
mander Pender,  and  no  doubt  the  entrance  is  correctly  placed  on  the  Admiralty 
Charts,  but  the  channel  itself  has  not  been  surveyed,  and  is  incorrectly  sketched. 

Point  Wales  is  situated  opposite  the  entrance,  and  would  appear,  from  the  chart, 
to  be  only  about  three  and  a  half  miles  distant,  while  in  reality  it  is  little,  if  any  thir.g, 
short  of  eight  miles  distant.  This  is  a  mt'tter  of  some  importance,  for  it  is  the  southern 
extremity  of  Alaska,  and  were  it  as  close  as  is  shown,  a  battery  placed  there  by  the 
Government  of  the  United  States  could  prevent  vessels  entering  or  leaving 
Wark  Inlet. 

i',  there  being  plenty  of  sea  room;  the  entrance 

J   farther    in,    it   narrows  to  about  1,000  feet, 

mile  in  width   all  the  way  to  its 


of  tide,  which  causes  a  swift  current  in  the  narrow 

about  thre'j- 


Wark  Inlet  is  easily  approacher 
is  1,600  or  2,000   feet  wide  ;    a   u' 
but  soon  opens  out  again,  and  the- 
head. 

There  is  an  18  foot  rise  and  ..d 
entrance;  but  we  saw  no  sign  of  eddies,  though  we  passed  through  at 
quarter  ebb,  when  it  had  a  velocity  of,  perhaps,  four  miles  per  hour. 

Wo  tried  a  few  soundings  and  found  liottom  at  38  fathoms,  about  four  miles 
inside  the  entrance,  but  failed  to  find  it  again,  with  76  fathoms  of  line,  till  within  half 
a  mile  of  the  hoad  of  the  inlet,  where  it  is  58  fathoms  deep,  sloping  gradually  from 
that  point  to  the  beach,  so  that  the  space  fitted  for  anchorage  is  very  small. 

The  shores  are  well  suited  for  the  building  of  wharves,  and  would  afford  about 
two  miles  of  water  frontage;  but  their  construction  would  be  expensive,  as  the  rock 
bottom  would  prevent  the  use  of  piles.  The  area  of  land  suitable  for  a  towri  site, 
is  very  limited,  the  hills  rising  abruptly  from  the  shore  on  both  sides  of  the  channel. 
The  only  real!}' available  space  is  in  a  valley  leading  from  the  head  of  the  inlet  to 
the  Skoena,  not  exceeding  half  a  mile  in  width. 

If  it  should  fit  any  time  Ixi  determined  lo  build  a  line  of  railway  by  the  valley  of 
the  Skeona  to  Port  Sinip-ion,  the  head  of  Wark  Inlet  could  bo  used  m  a 
temporary  terminus  ;  but  the  acoomoilatiou  both  for  railway  and  shipping  would  be 
very  much  contracted. 
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In  extending  such  a  line  down  the  T'Simpsean  Poninsnla  to  Port  Simpson,  it 
would  have  to  follow  closely  by  the  shore  of  Wark  Inlet,  and  as  the  h'lls  rise 
directly  from  the  water's  edge  at  slopes  of  one  in  two  or  oneiu  three,except  for  about 
four  miles  nearly  opposite  the  Quattoon  Inlet,  where  they  average  perhaps  one  in 
one,  much  curvature  would  be  requiicd  aiid  the  excavation  would  be  in  rock,  but  would 
not  be  excessive  in  quantity,  except  for  the  four  miles  above  referred  to,  whore  there  are 
also  some  snow-slides  to  be  provided  against ;  (hes.;  come,  however,  from  heights  of 
only  300  to  400  feet,  and  should  not  bo  classed  with  the  avalanche  courses  met  with 
in  the  valleys  leading  to  Dean's  Canal,  Bute  Inlet  or  on  the  Eiver  Skeena. 

In  rear  of  Port  Simpson  is  a  low  tract  of  country  extending  across  to  Wark 
Inlet,  so  that  a  lino  could  be  brought  to  any  part  of  the  port  with  ease. 

Having  finished  our  examination  early  in  the  afternoon,  wo  steamed  around  to 
the  Skeena  the  same  evening  and  landed  at  Port  Essington  about  7  p.m. 

The  canoes  which  had  been  engaged  at  Metlahkatlah  the  day  previous  were 
there  waiting^our  ai'rival. 

SKEENA   EIVER. 

On  the  next  day,  June  7th,  we  parted  from  Mr.  G.  A.  Keefer,   who,  with  his 

? arty,  was  to  make  a  trial  location  for  a  line  of  railway  from  the  head  of  Wark 
nlet  across  to  the  Skeena,  and  up  its  valloy  as  far  ns  the  season  would  permit; 
Mr.  Horetzky  remained  behind  at  Port  Essington  to  complete  his  prepara- 
tions for  exploring  the  country  between  the  Skeena  and  Peace  Rivers ; 
and  Messrs.  McLeod,  Dawson,  Gordon  and  I  started  up  the  Skeena  River  in  two 
canoes,  manned  by  five  Indians  each,  making  all  possible  speed  to  reach  Port  McLeod, 
on  the  head  waters  of  the  Peace,  where  our  more  important  work  was  to  commence. 

Our  progress  was  slow,  for  the  river  was  in  a  high  stage  of  flood,  and  we  did  not 
reach  the  "Forks  of  Skeena"  till  the  21st. 

It  is  unnecessary  for  me  to  enter  into  any  description  of  the  Skeena  Yalley,  as  I 
have  already  expressed  my  views  regarding  its  feasibility  as  a  railway  route,  in  a 
memorandum  dated  April  23rd,  1878,  and  published  in  your  report  for  that  year, 
page  38.  My  opinions  are  borne  out  by  the  result  of  Mr.  Keefer's  survey,  of 
which  the  plans,  profiles  and  estimates  for  sixty  miles,  with  his  report,  are  now 
submitted  to  you.  In  that  memorandum  I  mentioned  to  you  that  some  of  the 
residents  at  the  Forks  were  growing  oats  for  the  first  time,  and  had  just  obtained  a 
small  herd  of  cattle.  Thoy  have  since  harvested  two  good  crops  of  oats,  and  found 
that  cattle  can  be  kept  with  profit. 

On  my  former  trip  up  the  Skeena,  in  1877,  I  ascertained  that  it  was  practicable 
to  construct  a  line  of  railway  from  the  "Forks"  to  Fort  Goorge,  by  way  of  the  Wat- 
sonquah  and  Nechacoh  Rivers,  and  so  to  connect  the  Skeena  with  the  line  which  had 
been  already  located  from  that  point  to  the  eastward  by  the  Tellow  Head  Pass,  But 
the  object  of  this  examination  being  to  ascertain  if  there  was  a  practicable  route  from 
the  Skeena  to  the  Peace  River,  we  engaged  a  number  of  Indians  to  pack  our  camp, 
equipage  and  supplies,  and  travelled  eastward  by  the  Susquah  River  trail,  whicn 
brought  us  to  Babine  Lake,  close  to  its  outlet, 

TBAIL  FBOH  SKEXNA  TO  BABINX. 

The  summit  of  the  valloy  through  which  this  trail  passes  is  about  3,700  feet 
above  the  sea,  and  could  be  crossed  by  a  line  of  railway,  but  would  entail  gradients 
of  100  feet  to  the  mile,  or  even  steep '>r,  accompanied  by  heavy  works  of  construction. 


1     ,1 


BABINI  LAKB. 


At  the  northern  end  of  Babine  Lake  the  land  slopes  gently  up  fVom  the 
shores,  and  the  mountains  are  some  miles  back,  presenting  in  this  respect  a  marked 
ooQlraat  to  most  of  the  lakes  which  I  have  seen  in  British  Columbia. 
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From  a  hill  on  the  eastern  side  of  the  Babino  River,  we  got  a  view  down  it  to 
the  north  for  a  longdistance,  and  could  distinguish  that  for  about  twelve  miles  it 
was  flowing  in  a  wide  valley.  We  also  saw  the  gap  in  the  mountains  tarough  which 
it  empties  into  the  Skeena  about  forty  miles  above  the  Forks. 

Judging  from  our  observations  on  this  occasion,  and  what  wo  had  previously 
seen  of  the  Skeot  a  Valley  by  looking  north-eastwai-ds  up  it  from  the  Forks,  there 
seemed  to  be  a  fair  promise  of  a  practicable  line  being  found  by  these  valleys.  Mr. 
Horetzky  having  been  selected  to  make  a  detailed  examination  of  this  part  of  the 
country,  we  pushed  on  without  delay. 

On  Monday,  30th  June,  we  made  an  early  start  south-eastwards  up  the  lake,  in 
two  small  Cottonwood  canoes,  and  reached  Fort  Babine  the  same  day. 

In  this  distance  of  perhaps  thirty  miles  the  lake  averages  one  mile  in  width,  and 
we  were  surprised  to  find  the  land  rising  in  easy  Hlopos  from  it  on  both  sides.  On 
the  east  there  is  a  ridge  running  nearly  parallel  to  it  about  two  miles  distant,  and 
increasing  from  500  feet  at  its  northern  end  to  2,000  feet  in  height  near  the  fort.  On 
the  west  side  there  is  a  high  range  of  raountains,but  between  their  base  and  the  lake 
there  is  a  tract  of  undulating  land  from  three  to  eight  miles  in  width,  which  is  in 
some  places  heavily  timbered  with  spruce ;  in  others  there  is  a  light  growth  of  poplar 
and  spruce,  and  much  of  it  would  no  doubt  bo  found  suitable  for  agriculture  il  the 
climate  is  not  too  severe. 

Southward  from  Fort  Babine  for  about  forty  miles,  the  lake  varies  from  two  to 
seven  miles  in  width,  and  the  shores  continue  of  the  same  undulating  character, 
with  mountains  from  four  to  ten  miles  distant,  covered  with  a  light  growth 
of  poplar  and  spruce. 

For  the  remaining  thirty  r  les  to  the  head  of  the  lake,  it  averages  IJ  miies  wide 
with  bold,  rocky  shores,  and  tl.  land  can  never  bo  of  value  for  agriculture,  though 
it  may  be  used  for  pasture. 

Judging  from  what  is  known  of  the  climate  of  Stewart's  Lake,  and  its  position 
in  regard  to  Babine,  it  is  not  likely  that  thi'  utter  will  be  found  suited  for  the  culti- 
vation of  wheat,  but  only  for  the  hardier  vogetables,  with  ryi',  and  possibly  oats  and 
barley. 

PASSES  TO  THS   EASTWARD. 

A  day  was  spent  examining  a  pass  situated  opposite  the  fort,  and  leading  to 
Tacla  Lake.  The  summit  is  alx)ut  four  miles  from  Bulntio  Lake  and  970  feet  above 
it.  No  doubt  a  favourable  line  can  be  found  to  coiinect  this  pass  with  the 
valley  of  the  Babine  River  by  leaving  the  latter  about  six  miles  below  the  outlet  of  the 
lake,  and  ti.en  following  a  chain  of  small  lakes  and  rivers  in  a  south-easterly  direction 
to  the  head  of  the  bay  on  which  stands  the  fort;  but  whethii  it  can  be  continued 
eastward  to  the  head  of  the  Nation  or  any  other  branch  f  ilio  Peace  Kiver,  by  a 
route  practicable  for  a  railway,  I  am  not  in  a  position  to  Htute  from  personal  observa- 
tion, though  several  routes  were  described  to  us,  and  their  advantages  set  forth  in 
most  glowing  terms  by  persons  who  know  the  country  well. 

One  of  these  is  said  to  be  by  a  pass  leading  eastward  from  Tacla  Lake  about  six 
miles  above  its  outlet,  to  the  Nation ;  another  very  low  pass  leading  from  the 
north-eastern  end  of  Trembleur  Lake  to  a  different  branch  of  the  Nation. 

About  thirty  miles  south  of  Fort  Babine  is  a  valley  leading  to  Trembleur  Lake, 
which  is,  apparently,  at  its  highest  point,  not  more  than  BOO  feet  above  the  lake. 
A  waggon  road  was  built  through  it  in  1871  to  facilitate  travel  to  the  Omineoa  gold 
fields. 

poBTAOE  TO  Stewart's  lake. 

Prom  the  head  of  Babine  Lake  we  crossed  over  to  Stewart's  Lake,  by  the  Hudson 
Bay  Company's  cart  trail,  about  seven  miles  in  length.  The  lakes  are  on  nearly  the 
same  elevation,  2,200  feet  above  the  sea,  and  the  highest  point  on  the  trail  botv/een 
thorn  is  about  400  feet. 
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We  arrived  at  Stewart's  Lake  at  1  p.m.  on  July  4th,  and  at  10  the  same  evening 
Mr.  G.  E.  Major  arrived  with  a  boat  to  take  us  to  Fort  St.  James,  which  was  most 
fortunate,  as  there  was  a  difficulty  in  obtaining  suitable  canoes  to  proceed. 


STEWARTS   LAKE. 

Next  morning,  July  5th,  we  got  under  way  at  5.30  a.m.  and  reached  Fort  St. 
James  at  10.20  p.m.,  where  we  met  the  pack  trains  with  an  outfit  for  the  exploration 
of  the  Peace  River  country. 

Stewart  Lake  is  about  forty  miles  in  length,  and  varies  from  one  to  six  miles  in 
width.  At  many  places  along  its  shores  there  is  level  or  undulating  land,  extending 
back  for  several  miles,  covered  with  poplar  and  spruce. 

Rain  was  falling  heavily  and  a  gale  of  wind  blowing  during  part  of  our  trip 
down  the  lake,  and  we  consequently  did  not  see  the  adjacent  country  as  well  as  could 
bo  wished. 


1       :! 


PREPARATIONS  FOR  JOURNEY. 

One  day  was  spent  at  Fort  St.  James  in  rearranging  provisions.  A  small  pack 
train,  consisting  of  seventeen  animals  and  three  men,  was  left  under  charge  of  Mr, 
Walter  Dewdnoy  to  attend  on  Mr.  Iloretzky  and  take  supplies  to  meet  him  at  any 
point  he  might  require  them  during  the  summer. 

Our  party,  for  the  exploration  of  the  Peace  River  country,  then  consisted  of  six 
on  the  staff,  fourteen  packers,  besides  two  men  and  five  Indians,  who  were  to  assist 
in  boating,  cutting  trail,  etc.,  being  twenty-seven  in  all,  and  our  train  consisted  of 
seventy-two  pack  mules  with  twenty-three  riding  animals. 

This  large  number  of  animals  was  required  because  we  proposed  travelling 
where  no  trails  existed,  and  they  could  carry  but  light  loads. 

Leaving  Fort  St.  James  on  the  morning  of  July  8th,  we  reached  Fort  McLeod 
on  the  14th,  about  eighty  miles.  Here  wo  divided  our  party,  Mr.  Dawson  going 
oast  with  the  mule  train  by  Pine  River  P;iss,  while  wo  made  arrangements  for  the 
rest  of  the  party  to  descend  Peace  River  in  a  boat  which  was  obtained  from  the 
Hudson  Bay  Company.  ,  ■ 

PACK  RIVER.  \ 

Messrs.  McLeod,  Gordon  and  myself,  accompanied  by  Mr.  G.  R.  Major  and  four 
men,  started  down  the  Pack  River  on  the  afternoon  of  July  16th  and  reached  its 
junction  with  the  Parsnip  next  day. 

The  Pack  River  is  about  160  feet  wide,  with  a  current  of  two  to  four  miles  per 
hour ;  it  has  low  banks  and  could  be  bridged  without  difficulty  at  any  point  for  five 
miles  below  Fort  McJjeod. 

There  are  some  fine  prairies  with  luxuriant  grass  near  the  fort.  The  forest 
consists  of  sprme  and  poplar,  with  cottonwood  next  the  river,  and  a  few  Douglas  firs 
on  the  hill  sides.  This  appears  to  be  the  northern  limit  of  that  tree,  so  far  aa  oar 
experience  is  concerned. 

PARSNIP  RIVER. 


On  the  18th  and  19th  July  wo  ascended  the  Parsnip,  with  much  difficulty, 
owing  to  the  swift  current,  as  far  as  the  mouth  of  the  Misinchinca,  about  twelve 
miles,  where  wo  ferried  Mr.  Duwson,  his  men  and  supplies  across,  and  swam  the 
animals,  and  having  appointed  to  meet  him,  if  possible,  at  Fort  Dinivogan,  about 
Sept.  Ist,  returned  the  same  evening  to  our  previous  camp  at  the  mouth  of  the  Pack 
River.  This  portion  of  the  Parsnip  River  is  500  feet  broad  and  flows  in  a  valley 
about  OQe-half  mile  in  width. 
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At  some  of  the  bends  it  washes  the  base  of  clay  and  gravel  banks,  which  at 
certain  times  when  saturated  with  water,  appear  to  slide  in  large  masses  and  are  then 
washed  away  by  the  current.  Tliese  bluffs  vary  from  100  to  200  feet  in  height, 
being  on  the  level  of  the  adjacent  country,  which  continues  of  the  same  general 
elevation  on  the  eastern  side  for  about  eight  miles  back,  till  it  meets  the  westernmost 
spurs  or  foot  hills  of  the  Eocky  Mountains. 

On  the  western  side  between  the  Parsnip  and  Pack  Rivers,  there  is  a  range  of 
hills  running  nearly  parallel  to  the  furmor,  the  peaks  of  which  would  not  exceed 
1,000  feet  in  height  above  the  river.  Through  this  range  there  is  a  low  valley  nearly 
opposite  the  mouth  of  the  Misinchinca,  by  which  our  pack  train  had  come. 

On  the  banks  of  the  river  there  are  a  few  open  prairies  with  rich  grass,  but  the 
country  generally  is  covered  with  a  thick  growth  of  spruce,  poplar,  birch  and 
Cottonwood. 

On  the  2l8t  we  continued  our  journey  north-westwards  down  the  Parsnip,  stopping 
for  lunch  opposite  the  mouth  of  the  Nation  iiiver,  and  to  this  point,  about  thirty-two 
miles,  the  foregoing  description  of  the  valley  would  apply  in  almost  every 
particular. 

The  foot  hills  of  the  Eooky  Mountains  were  seen  only  three  times,  and  at 
distances  estimated  to  be  eight,  twelve,  and  six  miles  respectively  ;  the  valley  of 
the  river  being  now  some  20  to  25  miles  across. 

About  fifteen  miles  west  of  the  Parsnip  the  Nation  emerges  from  the  mountains, 
through  a  wide  valley ;  and  if  a  lino  of  railway  should  ever  bo  projected  by  that  route 
it  could  probably  be  continued  towards  the  Pine  River  Pass  without  any  serious 
difficulty.  In  order  to  avoid  land  slides  it  might  bo  kept  a  considerable  distance 
back  from  the  Parsnip,  except  at  the  crossing,  for  which  tnore  is  a  favourable  place, 
about  five  miles  above  its  junction  with  the  Nation,  where  it  is  only  about  300  feet 
wide  with  an  exposure  of  rock  on  the  left  bank. 

The  river  valley  continues  in  the  same  direction  and  is  of  the  same  character  for 
about  forty-five  miles  further,  or  to  the  junction  of  the  Parsnip  and  thoFinlay  Rivers. 
But  rocky  hills  of  500  to  800  feet  in  height  abut  on  it  in  a  few  places  and  would  add 
much  to  the  difficulty  of  extending  a  lino  eastward  from  the  Nation  by  way  of  the 
Peace  River  Pass. 

The  land  in  the  river  bottoms  of  the  Pack  River  and  the  Parsnip  is  generally 
rich,  but  that  on  the  benches  gravelly  and  poor. 

The  climate  seems  to  bo  cold  aud  damp,  and  the  timber  consists  of  spruce  and 
poplar,  with  cotton  wood  on  the  islands  and  flats. 


PEACE   RIVER   PASS. 


The  Par.siiip  and  t^inlay  Rivera  are  oacii  about  500  foot  wide  at  their  confluence, 
iiiid  bolnw  tiuil  point  the  united  stream  is  known  as  the  Peace  Uiver,  and  immediately 
enters  the  ))assol'iluil  name.  This  pass  is  boundetl  for  about  thirty  mi  lot  by  mountains 
rihing  from  4,000  to  5,000  foot  above  tlio  water  ou  each  sido,  leaving  a  valley  about 
half  a  mile  wide  betwoen  thoii'  basos,  through  wliich  iho  river  ((100  to  800  feet  wide) 
winds  from  hide  to  side,  having  benches  first  on  one  side,  then  on  the  olhor,  varying 
in  height  from  20  to  80  and  sometimes  even  to  100  feet. 

Though  at  a  few  points  the  northern  nide  might  appear  the  more  tiivoi-able,  the 
southern  or  right  liaiiK  is  the  best  suited  for  a  raiiwaj'  lino;  on  this,  the  work  would 
be  principally  in  gravel  and  very  heavy,  owing  to  the  difficulty  in  getting  from  one 
bench  to  anoiiier,  whore  they  difl'er  so  mucii  in  elevation. 

The  only  place  whore  the  actual  mountain  hIojjos  abut  on  the  river  is  for  throo- 
quartors  of  a  mile  at  the  base  of  Mount  Selvvyn,  which  is  there  bold  and  rooky,  and 
rises  at  an  average  slope  of  one  in  three. 

This  would,  of  course,  entail  some  heavy  rock  excavation';  and  about  half  a  mile 
further  oast,  a  short  tunnel  would  be  reciuired  to  pass  under  an  avalanche  course 
which  sweeps  from  the  same  mountain.    There  is  a  good   view  of  the  mouDtuiD| 
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showing  the  rocky  elopes  above  referred  to,  at  page  42  of  the  Geological  Report  for 
1876-76,  from  a  photograph  by  Mr,  Selwyn,  the  Director  of  the  Survey. 

About  five  miles  east  of  Mount  Solwyn,  a  stream  about  60  feet  wide  comes  in  from 
the  south  ;  and  12  miles  farther  east  another  stream,  about  60  feet  wide,  and  the  Clear- 
water, about  120  feet  wide,  also  come  in  from  the  same  direction.  They  are  the  only 
streams  of  importance  to  be  bridged  en  the  section  under  consideration. 

The  low  flats  are  timbered  with  cotton  wood,  and  the  hillsides  and  benches  with 
spruce,  poplar  and  birch. 

At  the  Clearwater  the  width  of  tV  valley  from  the  base  of  the  mountains  at  one 
side,  to  those  at  the  other,  is  about  halt  a  mile,  and  between  their  summits,  perhaps, 
four  miles.  From  that  point  eastward,  to  the  head  of  the  Eocky  Mountain  portage,  about 
40  miles,  the  character  of  the  country  changes,  the  valley  widens  out  to  about  two  miles 
between  the  bases,  and  about  six  or  seven  miles  between  the  summits  of  the  moun- 
tains, which  gradually  decrease  in  height  to  about  1,200  or  1,000  feet,  and  their  slopes 
become  loss  steep  and  rugged.  The  benches  are  generally  lower,  being  from  10  to  40 
feet  above  the  river,  and  at  three  points  only  do  high  ones  abut  on  it,  amounting  in 
the  aggregate  to  about  a  mile  and  a  half;  these,  however,  occur  at  places  where  the 
river  is  wide,  and  it  would  be  possible  to  protect  an  embankment  along  the  water 
edge :  consequently  the  difficulties  of  railway  construction  would  not  be  great. 

Five  streams  have  to  be  crossed,  the  two  largest  of  which  are  respectively  150 
and  50  feet  in  width. 

The  climate  and  vegetation  show  a  marked  change  to  the  eastward  of  the 
Clearwater  Elver,  the  slopes  facing  the  south  and  many  of  the  flats  have  some  small 
clumps  of  spruce  and  poplar  copse,  and  a  large  proportion  of  prairie  producing  good 
grass  and  pea-vine. 

Near  the  Rocky  Mountain  portage  there  is  some  of  the  small  variety  of  sage 
(^Artemisia  frigida),  which  is  so  characteristic  of  the  dry  southern  portion  of  the 
interior  of  British  Columbia. 

We  examined  two  of  the  low  benches  and  found  the  soil  to  consijBt  of  a  ^ood 
sandy  loam,  but  the  upper  ones  appeared  to  be  gravelly  and  poor . 

ROOKY  MOUNTAIN    CANON, 

Three  days  were  spent  in  crossing  the  portage  with  the  aid  of  horses  borrowed 
from  the  Hudson  Eay  Post  at  Hudson's  Hope. 

The  portage,noarly  12  miles  in  length,  runs  nearly  east  and  west,  and  was  made  for 
the  purpose  of  avoiding  the  Rocky  Mountain  Canon,  through  which  the  Peace  River 
takes  a  semi-circular  bend  to  the  south,  about  twenty-five  miles  in  length. 

To  have  followed  it  round  would  have  entailed  a  delay  of  several  days,  as  there 
is  no  trail,  so  we  decided  that  Mr.  McLeod  should  cross  over  to  Hudson's  Hope  with 
the  first  loads  and  examine  as  much  as  possible  of  it  from  that  end,  while  I  did  the  same 
from  the  upper  end. 

In  pursuance  of  <;his  plan,  I  followed  down  its  left  bank  for  about  ^our  railes,  and 
had  a  good  view  for  about  four  miles  further. 

In  this  distance  the  river  runs  generally  through  a  gorge  about  400  to  600  feet 
wide  with  sandstonn  bluff's  Vising  perpendicularly  from  100  to  300  feet  on  either 
side.  The  surrov.nding  hillo  vary  from  1,000  to  2,500  feot  "  in  height  above 
the  river,  and  slope  down  w  the  precipice  at  the  rate  of  one  in  two  to  one  in  five ; 
they  are  also  much  broken  by  ravines,  so  that  a  line  of  railway  would  require  many 
sharp  curves,  high  bridges  and  long  tunnels,  and  the  expense  of  construction  would 
be  excessive. 

From  the  junction  of  the  Parsnip  and  the  Finlay,  the  Peace  River  flows  nearly 
due  east  for  upwards  of  250  miles,  to  the  mouth  of  Smoky  River,  whore  it  turns 
^arply  to  the  north  and  leaves  the  section  of  country  embraced  in  our  examination. 

Hudson's  Hope  may  be  said  to  be  on  the  eastern  edge  of  the  foothills  of  the 
Socky  Mountains,  their  base  then  extending  in  a  south-easterly  direction  past   ttao 


46 


lower  end  of  Moberly's  Lake,  crossing  Pino  River  a  little  to  the  west  of  the  main 
fork. 


as  there 


miDSON'S  HOPE   TO   PINK   RIVER. 

The  country  east  of  Hudson's  Hope  is  generally  a  great  plain  or  plateau  averag- 
ing about  1,900  feet  nbove  soa  level,  through  which  the  Peace  River  flows  in  a  trough 
or  va'ley  about  700  feet  deep  at  tirst,  increasing  to  upwards  of  900  feet  in  the  neigh- 
borhood of  Smoky  River. 

As  far  east  as  the  mouth  of  Pine  River,  about  fifty  miles,  the  valley  varies  from 
one  and  a  half  to  three  miles  in  width  at  the  level  of  the  plateau,  and  one-half  to  two 
miles  in  the  bottom. 

The  river  varies  from  900  to  1,1:00  feet  in  width,  and  wherever  it  washes  the 
base  of  the  hills  on  either  side,  extensive  land  slides  occur.  Those  of  recent  date,  on 
the  south  side,  amount  in  the  aggregate  to  more  than  two  miles,  beside  a  much  greater 
extent  of  old  ones,  which  may  start  again  any  day.  They  offer  an  almost  insuper- 
able obstacle  to  railway  construction  close  to  Peace  River,  for  if  it  were  attempted  to 
build  an  embankment  in  the  water  at  their  base,  it  might  be  overwhelmed  at  any 
moment  by  great  masses  of  earth  ;  while  the  tributary  streams  have  cut  such 
deep  lateral  valleys,  that  if  a  line  were  taken  up  sufficiently  high  to  pass  behind  the 
land  slides,  the  crossing  of  each  little  brook  would  require  a  structure  of  gigantic 
proportions. 

The  earth  in  this  section^of  country  contains  a  large  proportion  of  alkali,  and  I 
cannot  help  associating  its  presence  with  the  land  slides.  When  saturated  with 
water,  it  dissolves  and  facilitates  the  movement  of  the  mass  of  earth  which  may 
happen  to  rest  on  it. 

PINE  BIVER  TO  DUNVEGAN. 

The  vtUey  of  Peace  River,  from  its  junction  with  Pine  River  to  Fort  Dunvegan 
(about  ninety  miles),  varies  from  half  a  mile  to  three  miles  in  width  at  the  level  of 
the  plateau,  and  from  a  quarter  of  a  mile  to  two  miles  in  the  bottom ;  the  river  varies 
from  800  to  1,500  feet  wide,  and  winds  from  side  to  side. 

The  banks  are  of  the  same  character,  many  land  slides  occurring,  though  not  so 
frequently  an  west  of  Pine  River ;  and  each  stream  which  empties  into  the  Peace  has 
cut  out  a  valley  for  itself  hundreds  of  feet  deep  an  1  of  great  width,  so  that  the  diffi- 
culties to  be  overcome  in  the  construction  of  a  railway  can  hardly  be  over-estimated. 

We  ascended  to  the  level  of  the  plateau  at  four  points  between  Hudson's  Hope 
and  Dunvegan,  and  each  time  found  it  to  be  of  the  same  general  elevation,  and  ex- 
tending in  a  nearly  level  plain  as  far  as  the  eye  could  reach  in  eaoh  direction. 

The  slopes  of  the  val  ey  facing  the  south  are  everywhere  covered  with  poplar 
copse  and  prairie,  ^^iih  r^  d  grass,  and  a  small  quantity  of  sage  and  cactus. 

The  slopes  facinji;  .o  north  were  invariably  timbered  with  spruce  and  poplar, 
and  the  plateau,  so  fur  as  seen  from  the  edge  of  the  valley,  was  gonorallv  covered  by 
a  similar  forest,  with  un'y  a  very  small  proportion  of  prairie.  The  land  appeared 
rich  and  well  suited  for  a^-riculture;  the  timber,  being  small,  could  be  cleared  with 
a  very  small  amount  of  labor. 


fTJi 


i  'I  '  j 


V 


DUNVEGAN   TO   SMOKY  RIVEB. 

We  reached  Fort  Dunvegan  on  August  1st,  and  at  once  made  arrangements  with 
Mr.  Kennedy,  the  officer  in  charge,  to  bo  supplied  with  pack-horses  for  our  explora- 
tions till  Mr.  Dawson  should  arrive  with  our  mule  train.  There  was  some  difficulty 
and  delay  in  finding  the  animals,  so  we  did  not  get  off  till  the  5lh,  and  then  only 
eight  were  available.  Mr.  Macleod  and  I  took  four  each — a  number  so  small  as  to 
preclude  the  possibility  of  riding — and  travelled  together  in  a  south-easterly  direction 
tor  three  days,  till  we  reached  Smoky  River,  about  forty-five  miles. 
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The  first  four  miles,  while  ascending  to  the  plateau,  were  through  timber,  'and 
the  soil  appeared  cold  and  wet.  Again,  from  about  the  twenty-first  to  the  twenty- 
third  mile,  wo  passed  over  a  low  ridge  timbered  with  poplar,  spruce  and  willow, 
where  the  land  was  cold  and  wet. 

The  balance  of  the  forty -five  miles  was  through  prairie  and  poplar  copse,  with  a 
few  willows  in  low  places ;  the  proportions  wore  about  oue-tlurd  copse  to  two-thirds 
prairio,  with  grass  twelve  inches  high,  growing  sufficiently  close  to  form  a  sod. 

The  trail  follows  the  more  open  parts  of  the  country,  and  it  is  probable  that  the 
proportion  of  wooded  laud  at  some  distance  to  either  side  would  be  greater. 

The  soil,  with  the  exceptions  above  mentioned,  is  a  grey  silt,  with  a  few  inches 
of  vegetable  mould. 

About  twelve  miles  from  Dunvegan  we  came  upon  Ghost  Creek,  twelve  feet  wide, 
a  branch  of  the  Brule  Eivcr,  which  we  crossed  at  about  nineteen  miles ;  the  latter  is 
fifty  feet  wide,  and  empties  into  the  Peace  fifteen  miles  to  the  east  of  Dunvegan. 

At  the  thirty-ninth  mile  wo  crossed  the  Bad  Heart  Eiver,  sixty  foot  wide,  in  a 
valley  250  feet  deep,  a  quarter  of  a  mile  wide  in  the  bottom,  and  nearly  half  a  mile 
wide  at  the  level  of  the  plateau.  From  where  we  crossed,  it  flows  in  a  north-east 
course  for  about  five  miles,  and  empties  into  Smoky  Eiver. 

A  straight  line  drawn  from  the  forks  of  Pine  River  to  Lesser  Slave  Lake  would 
cross  the  Smoky  River  near  this  point,  and  we  selected  it  as  the  most  advantageous 
pltce  to  bi'idf^^o  that  river,  on  a  line  of  railway  between  these  points,  not  only  because 
of  its  proximity  to  the  straight  line,  but  because  the  valley  of  the  Bad  Heart  affbrds 
an  approach  on  the  west  side,  while  immediately  opposite  the  Smoky  River  takes  a 
bend  of  several  miles  nearly  due  east,  giving  an  opportunity  to  approach  it  from  the 
other  side. 

The  works  for  about  throe  miles  on  each  side  would  be  exceedingly  heavy, 
continuing  to  be  of  p,  formidable  character  for  several  miles  further. 

Smoky  River  is  here  about  1,100  feet  above  sea  level,  750  feet  wide  at  high 
water,  with  a  current  of  throe  miles  per  houj-.  To  relievo  the  grades  a  bridge  should 
be  built  about  100  feet  in  height ;  even  then  it  is  probable  they  could  not  be  kept 
quite  within  a  maximum  of  one  per  hundred. 

Next  (lay  I  parted  company  vith  Mr.  MacLeod,  ho  making  a  sweep  round  to 
the  Bouth-west  on  his  way  to  Pine  River,  while  I  purposed  travelling  to  Lesser  Slave 
Lake  in  as  direct  a  lino  as  circumstances  would  admit,  under  the  direction  of  an  Indian 
guide,  whom  Mr.  Kennedy  had  engaged  for  me  at  Dunvegan. 


SMOKY   RIVER   TO    STURGEON    LAKE. 
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We  found  a  party  of  Crees  andh'-.lf-breeds  hunting  on  Smoky  River,  who  ferried 
us  across  in  a  canoe  at  a  point  about  eight  miles  south  of  the  Bad  Heart. 

The  valley  is  there  450  feet  deep  and  two  miles  wide  at  the  level  of  the  jjlatoau. 

The  western  bank  has  an  irregular  slope  with  many  small  hollows  containing 
pools,  caused  by  a  series  of  land  slides. 

My  guide  kept  travelling  south-east  and  insisted  ho  was  taking  the  shortest  rout© 
to  Lesser  Slave  Lake,  but  after  four  d  13's  ho  brought  us  to  Sturgeon  Lake,  five  miles 
long  by  four  broad,  elevation  above  sea  level  about  1,900  feet;  vvhoro  there  is  a  settle- 
ment of  Crees. 

I  estimated  that  we  had  travelled  during  the  four  days  only  about  forty-one 
miles.  A  very  largo  proportion  of  the  country  is  tioodod  by  beaver,  and  wo  spent 
hours  picking  our  way  between  ponds,  wading  across  swuinps,  and  bridging  small 
streams  with  muddy  banks  in  oi-der  to  got  our  horses  over.  No  streams  of  importance 
were  crossed. 

There  are  numerous  swamp  meadows,  but  very  little  if  any  true  ijruirio  ;  the 
timber  is  poplar,  spruce,  birch,  willow  ami  black  pine  {pinus  contorts)  all  of  small 
size,  in  a  tew  oases  nine  to  twelve  inches,  and  two  small  groves  ot  spruce  nine  to 
eighteen  inches  diameter  were  noticed. 
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The  highest  point  passed  over  was  about  2,100  feet  above  sea  level,  the  country 
undulates  gently,  and  if  the  beaver  dams  were  cut  away  it  could  be  drained  with  very 
little  labour,  the  soil  is  white  silt  with  four  to  six  inches  of  vegetable  mould. 

The  boulders  and  shingle  on  the  beach  of  Sturgeon  Lake  were  all  granite  and 
with  them  was  a  quantity  of  white  quartzoso  sand. 


few  inches 


STUBQEON  LAKE   TO  LITTLE  SMOKY  RIVER. 

It  was  very  annoying  to  find  that  I  had  been  led  many  miles  out  of  my  course 
and  through  swamps,  to  this  lake,  in  order  that  my  guide  might  have  the  pleasure  of 
visiting  some  of  his  Indian  friends ;  nevertheless  such  was  the  fact,  and  we  had  now 
to  take  a  direction  at  right  angles  to  our  former  one  and  travel  north-eastwards  towards 
Lesser  Slave  Lake. 

About  thirty  miles  bi'ought  us  to  Little  Smoky  River,  400  feet  wide,  in  a  valley 
260  feet  deep  and  one  and  a  half  miles  broad,  at  the  level  of  the  plateau.  The 
estimated  elevation  above  sea  level  is  1,600  feet,  depth  two  and  a  half  foot,  current 
four  miles  per  hour. 

Sturgeon  Lake  is  one  of  the  feeders  of  this  river,  but  its  principal  source  is  in 
the  range  of  mountains  to  the  south  of  Lesser  Slave  Lake,  and  it  discharges  into  the 
main  Smoky,  about- fifteen  miles  below  the  mouth  of  the  Bad  Heart  River,  before 
referred  to. 

The  beach  and  bars  of  this  river  consist  of  well  rounded  boulders  and  shingle  of 
granite,  with  some  large  masses  of  sandstone,  not  much  water-worn  ;  also  numerous 
pieces  of  lignite,  but  no  rock  was  seen  in  beds,  and  there  were  no  means  of  aso'^-t^lr'- 
ing  from  what  distance  they  had  drifted. 

It  is  worth  mentioning  that  a  little  before  we  reached  this  stream  a  stone  about 
the  size  of  my  fist  was  met  on  the  trail,  and  all  the  members  of  my  little  party  stopped 
to  examine  it,   not  having  seen  one  of  any  kind  for  days  before. 

LITTLE   SMOKY  RIVER  TO   LESSER  SLAVE   LAKE:     , 


who  ferried 


Continuing  the  same  course,  at  about  seven  miles  wo  passed  Iroquois  Lake,  one 
and  a  half  miles  long  and  three-quarters  of  a  mile  wide. 

It  discharges  into  Little  Smoky  River,  being  about  230  feet  higher,  and  [ia 
separated  only  by  a  swamp  from  another  lake  of  the  same  name,  which  empties  into 
Lesser  Slave  Lake. 

About  seventeen  miles  from  the  Little  Smoky,  we  crossed  South  Heart  River,  60 
feet  wide,  shallow,  and  with  a  current  of  two  milesper  hour,  running  in  a  valley  a 
quarter  of  a  mile  wide  and  60  feet  deep. 

Still  continuing  the  same  north-east  course  for  about  eleven  miles,  with  the 
river  not  far  to  our  right,  we  reached,  August  19th,  th-i  v^ostern  end  cf  Lesser  Slave 
Lake,  into  which  it  discharges. 

The  country  from  Sturgeon  Lake  to  South  Heart  River  is  not  so  swampy  or  so 
much  flooded  by  beaver  as  between  Smoky  River  and  that  lake,  but  thg  timber  and 
soil  are  precisely  similar. 

For  one  and  a  half  miles  after  crossing  South  Heart  River,  we  passed  through  a 
belt  of  black  pine,  on  poor  sandy  soil,  and  then  across  a  tamarac  swu'np  half  a  mile 
in  \ndih  ;  but  from  that  point  to  the  head  of  Lesser  Slave  Lako,  our  path  lay  along 
the  face  of  a  gentle  slope  facing  the  south-east,  through  a  priirie  of  good  grass,  pea- 
vine  and  some  small  sage,  with  poplar  and  willow  copse. 

The  soil  is  grey  silt,  with  several  inches  of  black  vegetable  mould. 

LESSER   SLAVE   LAKE. 

We  reached  the  western  end  of  Losser^Slavo  Lake,  1,800  feet  above  sea  level,  on 
August  19th,  and  next  day  walked  round  the  hoad^of  the  lake,  about  seven  miles,  to 
the  Hudson  Bay  Company's  fort  of  the  same  name.  Our  path  led  us  across  Salt  Creek, 
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50  feet  wide,  coming  in  from  the  north-west,  which  is  bordered  for  a  mile  on  each 
side  by  rich  marsh  meadows.  They  are  subject  to  overflow  in  spring  and  during  the 
early  part  of  summer,  but  at  the  time  of  our  visit  they  were  nearly  dry,  and  on 
many  parts  a  mowing  machine  might  have  been  used  to  advantage. 

The  grass  is  coarse  in  quality,  but  is  said  to  be  very  nutritious,  and  a  large 
quantity  of  hay  per  acre  might  bo  saved. 

The  western  extremity  of  Lesser  Slave  Lake  is  a  circular  pond,  about  four  miles 
in  diameter,  which  is  connected  by  a  network  of  channels  about  a  mile  in  length, 
with  another  pond  of  nearly  the  same  size,  which  in  its  turn  is  connected  with  the  main 
lake  by  a  channel  about  three  miles  in  length.  These  ponds  are  quife  shallow,  seldom 
exceeding  four  feet  in  depth,  and  between  them  as  well  as  to  the  south  of  them, 
marshes  similar  in  every  respect  to  that  next  Salt  Creek  stretch  away  for  miles. 

The  fort  stands  just  at  the  outlet  of  the  first  pond  ;  the  upland  is  there  light  and 
sandy,  with  a  small  growth  of  poplar,  spruce,  alder  and  willow. 

A  lino  of  railway  crossing  the  Smoky  Eiver  at  the  mouth  of  the  Bad  Heart,  as 
before  described,  should  rise  to  the  level  of  the  plateau  as  rapidly  as  possible,  and 
then,  continuing  eastward  for  some  miles,  descend  gradually  into  the  valley  of  Little 
Smoky  River,  cross  it,  and  pass  by  way  of  Iroquois  lakes  to  Lesser  Slave  Lake, 
following  its  southern  shore  to  the  east. 

From  the  route  which  I  had  travelled,  no  hills  were  seen  in  the  direction  of  Little 
Smoky  Eiver,  and  it  is  not  likely  that  any  serious  difficulty  would  be  met  with  on 
the  line  described. 

LESSER  slave:  lake  to  peace  river. 

At  Lesser  Slave  Lake  we  were  presented  with  a  supply  of  white  fish,  weighing 
from  three  tofo"''  pounds  each,  similar  in  every  respect  to  those  found  in  the  great 
North  American  lakes. 

We  left  there  August  21st,  on  our  homeward  journey,  following  the  .Hudson 
Bay  Company's  carl  trail  in  a  north-westerly  direction  towai-ds  Peace  River. 

About  eleven  miles  from  the  lake  we  crossed  the  South  Heart  River,  which  was 
there  40  feel  wide,  coming  from  the  north-east,  and  followed  up  some  of  its  smaller 
tri'utaries  to  the  twentieth  mile. 

Three  miles  tiarthor  we  crossed  a  creek  about  8  feet  wide  which  flows  into  the 
North  Heart  River  and  followed  the  general  direction  of  that  stream  to  its  confluence 
with  the  Peace,  throe  miles  below  the  mouth  of  Smoky  River,  and  fifty-five  from  the 
western  end  of  Lesser  Slave  Lake. 

In  the  first  five  miles  from  the  lake  the  trail  ascends  400  feet  and  then  descends 
gradually  with  many  unimportant  undulations  to\'"'irds  Peace  River,  which  is  there 
about  900  feet  above  sea  level,  1,300  feet  wide,  its  immediate  valley  being  700  feet  deep. 
We  crossed  a  muskeg  one  mile  wide,  and  travelled  along  the  margin  of  another 
for  half  a  mile,  beside  many  small  swamps  which  could  be  drained  without  difficulty, 
passing  through  one  strip  of  prairie  ton  miles  in  length  with  rich  soil  and  luxuri- 
ant grass  and  peavino,  also  some  smaller  prairies  on  slopes  facing  the  south.  The 
other  portions  of  the  road  lay  through  graves  of  poplar  and  spruce,  generally  of 
small  size,  3  to  12  inches  in  diameter,  on  soil  of  grey  silt  with  2  to  4  inches  of  vege- 
table mould. 

CBOSSINQ  OP  PEACE  RIVER    TO   DUNVEGAN. 

At  the  mouth  of  the  North  Heart  River  the  Hudson  Bay  Company  have  an 
extensive  storehouse,  from  which  are  distributed  the  supplies,  &c.,  destined  for  the 
Lower  Peace  River,  and  the  posts  far  north  on  the  Mackenzie. 

Here  we  crossed  the  Peace,  and  continued  our  journey  up  its  left  bank  on  an  open 
bench  with  poor  gravelly  soil,  to  tl^e  old  trading  post  opposite  Smoky  River,  estab- 
lished in  1792  by  Sir  Alexander  Jk  ackenzie,  whicn  has  now  been  abandoned  ;  and 
then  ascending  to  the  plateau  by  the  cart  trail,  followed  it  to  Dunvegan,  nearly  fifty 
miles  in  all. 
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The  trail  takes  a  moderately  direct  course,  and  is  at  one  point  about  twelve  miles 
distant  from  the  valley  of  Peace  River.  It  led  us  through  a  nearly  level  country, 
having  an  average  elevation  of  1,900  feet  above  sea  level,  v?ith  very  rich  soil,  about 
one-fifth  prairie  and  four-fifths  poplar  and  willow  copse,  the  timber  being  too  small  to 
be  of  value  except  for  firewood  and  fencing. 

Of  the  twenty  miles  next  to  Dunvegan,  fifteen  are  in  large  open  prairies,  with 
rich  grass,  and  such  a  depth  of  black  vegetable  mould  that  prodding  with  a  stick  to 
the  depth  of  a  foot  we  failed  to  reach  the  subsoil. 

Between  the  Smoky  River  post  and  Dunvegan,  forty-five  miles,  we  crossed  one 
running  stream,  the  North  Brule,  10  feet  wide,  12  inches  deep,  with  a  swift  current, 
beside  two  small  watercourses  with  stagnant  pools,  and  we  passed  a  lake  one  mile  long 
by  half  a  mile  wide. 

The  supply  of  water  is  scanty,  but  the  route  of  the  trail  seems  to  have  been 
Bpecially  selected,  wi:.h  the  view  of  passing  between  the  heads  of  the  streams  drain- 
ing south  into  Peace  River  direct,  and  those  draining  north  into  a  river  which  joins 
the  i'eace  a  few  miles  below  Smoky  River. 

In  the  whole  trip  from  Dunvegan  to  Lesser  Slfl.ve  Lake  and  back,  about  260 
miles,  solid  rock  was  only  seen  once  at  the  crossing  of  Peace  River  ;  very  few  boul- 
ders were  noticed ;  and  though  some  of  the  land  is  light,  by  far  the  greater  proportion 
is  rich,  and  will  become  a  splendid  farming  country  if  the  climate  proves  suitable. 


ABBANQSMXNTS  FOR  HOHEWABD  JOURNET. 


On  my  return  to  Dunvegan,  August  28th,  I  found  that  Mr.  Gordon  had  got 
back  a  few  hours  previously  from  an  exploration  to  the  north  that|Mr.  Dawson  with 
the  mule  trains  had  arrived  12  days  before  and  was  then  exploring  Smoky  River  with 
a  small  party.  He  returned  on  the  30th,  and  Mr.  Maclood,  on  September  Jst,  and  all 
the  members  of  our  expedition  were  once  more  together. 

By  next  afternoon  we  had  agreed  upon  a  short  report  to  be  forwarded  to  you  by 
telegraph,  and  Mi:  Gordon  started  eastward  at  once,  carrying  it  with  him  to  the 
nearest  telegraph  office. 

Messrs.  Macleod  and  Dawson  had  thoroughly  examined  the  country  south  of  the 
Peace  from  Pine  River  to  Smoky  River.  It  therefore  seemed  unnecessary  that  I 
should  travel  homeward  over  the  same  route  which  they  followed,  and  so  lose  a  good 
opportunity  of  gaining  information  of  some  of  the  vast  tracts  which  v?ore  still 
unexplored. 

I,  therefore,  determined  to  send  Mi*.  G.  R.  Major  with  most  of  the  men  and  mules 
by  the  direct  route,  instructing  him  to  wait  for  me  on  Pine  River,  about  25  miles  from 
the  main  forks,  while  I,  with  a  small  party,  should  travel  on  the  north  side  of  Peace 
River  to  Hudson's  Hope ;  there  cross  over,  follow  the  trail  to  Moberh  '^Lake  and  find 
my  way  as  best  I  could  to  the  party  with  Mr.  Major. 

At  Lesser  Slave  hake  I  had  been  much  disappointed  to  learn  that  Mr.  Tupper 
had  not  left  Edmonton  on  August  2ud,  so  there  was  no  hope  of  his  party  being 
available  for  forwarding  my  fellow  travellers  on  their  explorations  to  the  southward 
and  eastward  ;  they  had  consequently  to  take  four  of  the  men  who  had  come  with  us 
from  British  Columbia  on  with  them. 

They  had  also  engai^ed  two  half-breeds  at  Dunvegan  to  go  with  them  as  far  as 
Edmonton,  and  when  we  were  all  ready  for  a  start,  on  Septembe-  5lh,  one  of  these 
turned  out  worthless  and  impertinent,  and  the  party  for  Pine  River,  having  left  the  day 
before,  our  only  resource  was  to  transfer  to  them  the  most  reliable  man  of  my  little 
party,  Wm.  McNeil,  from  Victoria,  an  arrangmeut  which  left  mo  rather  short-handed. 

This  somewhat  daiayed  my  progress,  and  it  was  still  fui'thor  impeded  by  the  fact 
that  the  Indian  who  undertook  to  guide  me  to  Fort  St.  John  did  not  know  tho 
country. 
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DUNVEQAN   TO   PORT    ST.   JOHN. 


From  Dunvogan  we  travolloil  northward  for  a  day  and  a  half,  say  30  miles,  and 
then  woHtward  at  an  average  distance  of  15  miles  from  Peace  River  to  Fort  St.  John, 
reaching  it  on  the  12th. 

For  the  whole  distance,  nearly  120  miles,  the  plateau  undulates  considerably, 
ranging  from  1,900  to  2,400  feet  above  sea-lovol.  And  for  40  miles,  after  turning 
to  the  west,  there  was  a  range  of  hills  a  few  miles  to  our  right,  rising  '  n  600  to 
1,500  feet  above  the  adjacent  country.  My  guide  informed  me  that  the  streams 
on  the  other  side  of  that  ridge  drained  into  the  Battle  and  Liard  Rivers. 

Eleven  stroamH,  from  12  to  40  feet  in  width  were  crossed,  besides  numerous 
smaller  ones,  and  Pine  River  North,  which  is  situated  about  six  miles  from  Fort  St. 
John,  and  was  then  100  feet  wide  by  two  feet  deep,  but  at  high  water  must  be  300 
feet  Wide,  in  a  valley  700  feet  deep  and  a  quarter  of  a  mile  wide  in  the  bottom.  The 
Blopes  on  both  sides  are  much  broken  by  old  land  slides. 

On  the  west  there  is  a  bluff  of  decomposed  shale,  and  on  the  face  of  thv.  eastern 
elope  many  ledges  of  sandstone  in  nearly  horizontal  beds. 

Wo  saw  a  few  small  open  muskegs,  and  had  to  cross  one  about  one  mile  in  width 
which  delayed  us  more  than  four  hours. 

The  soil  is  composed  of  white  si'i  with  a  good  covering  of  vegetn'  'o  moo'f^,  but 
for  one  stretch  of  14  miles,  this  has  been  completely  burnt  off.  "We  also  ^i  issed  over 
two  gravelly  ridges. 

A  few  large  prairies  were  seen,  and  many  small  ones  interspersed  with  poplar 
and  willow  coftse. 

Twenty-five  per  cent,  of  the  distance,  lay  through  woods  of  small  poplar,  spruce 
and  black  pine:  near  Pine  River  North,  there  was  also  a  belt  three  miles  wide  of 
spruce  six  to  fifteen  inches  in  diameter. 

PORT  ST.   JOHN   TO  HUDSON'S  HOPE. 


My  trip  from  Dun  vegan  to  Fort  St.  John  had  occupied  a  longer  time  than  had 
boon  anticipated,  and  the  season  was  now  so  far  advanced  that  I  did  not  dare  to  linger 
en  the  road,  but  hurried  on,  keeping  the  trail  to  Hudson's  Hope.  Most  of  the 
way  it  followed  the  valley  of  the  river  and  was  on  the  plateau  only  for  12  miles  after 
leaving  Fort  St.  John,  for  about  three  miles  near  Middle  River,  half-way  between  the 
*wo  places,  and  again  for  a  short  distance  about  six  miles  east  of  Hudson's  Hope. 

The  soil  is  rich  at  each  of  these  places,  with  prairie  and  poplar  and  willow  copse, 
also  a  few  small  groves  of  poplar  and  spruce  lour  to  twelve  inches  in  diameter. 

On  the  benches  next  the  river,  the  soil  is  ia  some  places  light,  and  between 
Middle  River  and  Hudson's  Hope,  there  is  one  stretch,  six  miles  in  length,  gravelly 
and  almost  barren.  That  description  of  land  also  extends  the  whole  way  across  the 
Rocky  Mountain   portage. 

We  crossed  only  one  stream  of  importance.  Middle  River,  which  was 'then  4 
feet  deep  by  150  feet  wide,  and  at  time  of  freshet  450  feet  wide,  besides  three  others 
from  12  to  25  feet  across,  with  a  few  very  small  ones. 

On  the  east  side  of  Middle  River  and  about  fifteen  miles  North  of  the  Peace, 
a  range  of  hills  1,000  or  1,500  feet  high  was  observed  running  nearly  east  and  west. 

Fires  were  raging  in  the  bush  in  many  places,  and  wo  had  to  ride  through  one 
belt  of  woods  burning  briskly  at  the  time,  which  we  did  with  difficulty  as  the  smoke 
and  ashes  were  blinding,  and  the  heat  was  very  groat ;  fortunately,  the  timber  was 
fairly  open  or  we  should  have  been  stopped. 

Regarding  the  country  nortn  of  Peace  River,  I  noticed  that  from  the  eastern 
base  of  the  Rocky  Mountains,  about  twenty  miles  north  of  Hudson's  Hope,  a  range 
of  hills  extends,  nearly  due  east  till  it  meets  the  Peace  River,  about  twelve  miles 
below  its  junction  with  Smoky  River. 

The  tract  of  country  lying  south  of  that  range,  and  between  it  and  the 
Peace,  is  generally  fertile,  but  that  portion  of  it  west  of  the  longitude  of  Dunvegao 
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is  more  undulating  and  at  a  slightly  higher  elevation  than  the  other  portions  of  the 
plateau  in  the  Peace  Ilivor  district,  which  I  had  travelled  over,  and  has  an 
appreciable  per  centage  of  poor  soil, 


HUDSON  S  HOPE  TO  PINB  RIVER. 

We  reached  Hudson's  Hope  September  15th,  and  tried  to  obtain  a  guide  to  take  us 
to  Pino  River,  but  failed,  as  the  Indians  were  all  absent;  accordingly  we  left  next 
morning  and  followed  a  hunting  trail  to  Moborly's  Lake.  This  trail  ascends  from  Peace 
River  by  a  series  of  benches,  and  at  one  and  a-half  miles  roaches  the  plateau,  which 
is  there  about  2,000  foot  above  soa  level,  and  continues  at  the  same  elevation  to  the 
fifth  mile  ;  it  then  passes  over  a  ridgo  900  feet  above  the  plateau  and  along  a  steep 
hill  side  to  the  south-western  end  of  Moberly's  Lake,  at  an  estimated  elevation  of 
2,050  feet  above  sea  level 

According  to  the  best  sources  of  information  at  my  disposal,  Moberly's  Lake 
should  have  been  situated  two-thirds  of  the  way  across  from  the  Peace  to  Pine  River, 
and  in  a  country  fitted  for  settlement,  though  somewhat  hilly  and  with  large  areas 
of  prairie  land. 

Great  was  my  surprise,  therefore,  to  find  myself  only  nine  miles  from  Hudson's 
Hope,  and  hemmed  in  by  hills,  rising  from  3,000  to  4,500  feet  above  soa  level,  the 
only  level  land  visible,  being  in  the  valley  of  Moberly's  River  which  empties  into  the 
lake  from  the  west;  and  further,  that  between  me  and  Pino  River  lay  a  range  of 
mountains  at  least  sixteen  miles  broad,  rendered  almost  impassable  by  fallen  timber, 
the  only  prairies  being  on  the  slopes  of  steep  hills  facing  the  south. 

There  was  no  possibility  of  retreat:  the  party  on  Pine  River  was  waiting  for  us ; 
and,  having  only  a  limited  quantity  of  provisions,  delay  might  prove  disastrous  to 
both  parties. 

Fortunately,  I  was  able  to  reinforce  my  little  band  by  engaging  the  services  of 
an  L'ishman  named  Armstrong,  whom  wo  found  building  a  shanty  for   himself  in 
order  to  hunt  during  the  winter ;  he  had  spent  part  of  the  summer  at  tho  lake, 
hunting,  prospecting  for  gold,  and  catching  fish  for  the  support  of  a  number  of  sleigh 
dogs  belonjjing  to  the  Hudson  Bay  Company. 

White  fish  were  then,  September  17th,  very  abundant,  and  ho  gave  us  all  we 
could  carry.  Thoy  varied  from  4  to  (J  lbs.  in  weight,  wore  very  fat  and  seemed  tome 
quite  equal  to  tho  far-famod  white  fish  of  Lake  Huron. 

Wo  followed  the  valley  of  Moberly's  River,  south-westwards,  for  eight  miles  and 
then  turned  southwards  up  a  small  tributary.  After  four  days,  during  which  we  had 
chopped  our  way  through  fallen  timber  from  day-light  to  dark,  I  found  myself  in  a 
small  basin  with  hills  rising  steeply  1,000  to  1,200  foot  on  both  sides  and  in  front, 
and  these,  where  not  actually  precipitous,  were  so  strewn  with  fallen  timber  of  large 
size,  that  it  seemed  a  hopeless  task  to  attempt  to  cut  our  way  through  without  help. 
I  therefore  sent  two  men  ahead  to  find  Mr.  Major  and  got  some  of  his  party  to 
come  to  our  assistance,  while  I  remained  behind  to  take  care  of  the  mules,  assisted 
by  Armstrong,  who  had  cut  his  foot  with  an  axe. 

My  messengers  returned  three  days  afterwai-ds  with  six  men,  and  on  September 
24th  we  reached  Pine  River  and  joined  tho  main  party. 

I  estimated  that  we  were  then  only  seventeen  miles  from  Moborly's  Lake,  but 
had  travelled  nearly  thirty,  and  in  tho  last  four  miles  had  passed  over  a  mountain 
4,200  feet  above  sea-level.  Wo  were  also  about  twenty  miles  west  of  tho  point  where 
I  expected  to  find  myself. 

In  tho  first  five  miles  from  Hudson  Hope  we  had  crossed  two  small  tamarae 
swamps  and  some  stretches  of  light,  sandy  soil,  with  a  small  growth  of  poplar  and 
spruce. 

We  had  again  met  with  some  level  land  in  the  valley  of  Moberly's  River,  which 
for  nine  miles  above  the  lake  averages  nearly  half  a  mile  in  width  in  tho  bottom. 
Some  portions  of  this  are  gravelly  and  barren,  and  others  fertile,  with  a  few  small 
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prairiee  producing  rich  grass.    There  are  also  some  fine  prairies  at  the  lake,  or. 
slopes  facing  the  south. 

Between  Moborly's  Lake  and  Pine  River  there  is  now  a  young  growth  of  spruce, 
block  pine  and  poplar,  but  the  piles  of  fallen  timber  proved  the  existence  not  long 
ago  of  spruce  forests  of  moderate  size,  and  a  few  belts  of  that  timber,  6  in.  to  2-i  in. 
diameter,  having  escaped  the  ravages  of  fire,  are  still  standing. 
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PINE   EIVER   TO  THK   SUMMIT  OF   THE  PASS. 

The  general  characteristics  of  the  country,  from  this  point  westward  to  Stewart 
Lake,  have  been  fully  described  by  Mr.  Hunter  in  your  report  of  1878  (Appendix  Q-)  ; 
and  as  I  am  prepared  to  endorse  that  description,  it  seems  unnecessary  for  me  to 
touch  on  any  but  the  more  salient  features,  as  seen  from  an  engineering  point  of 
view,  in  connection  with  railway  construction. 

The  valley  of  Pine  River,  where  I  entered  it,  is  half  a  mile  wide,  from  the  base 
of  one  hill  to  that  of  the  other;  and  in  i*B  westward  course  continues  of  the  same  size 
for  eighteen  miles;  it  then  nanows  to  a  quarter  of  a  mile,  and  remains  so,  with  r  few 
trifling  exceptions,  all  the  waj  to  the  summit;  about  seventeen  miles  farther. 

At  a  few  points,  where  the  river  washes  the  base  of  the  mountains,  expensive 
works  of  protection  might  be  required,  and  heavy  excavations  in  getting  from  one 
bench  to  another,  when  they  differ  much  in  elevation. 

One  mile  east  of  the  summit  there  is  a  precipice  180  feet  in  height,  reaching 
right  across  the  valley,  and  below  it  for  many  miles  Pine  River  falls  about  thirty 
feet  per  mile,  so  that  to  gain  the  summit  with  grades  of  one  per  hundred,  there 
would  require  to  be  over  seven  miles  of  side-hill  work,  principally  in  rock,  and  very 
heavy.  These  hills  are,  however,  thickly  timbered,  and  no  fears  need  be  entertained 
in  regard  to  avalanches. 

The  other  portions  of  this  section  offer  no  serious  obstructions  to  railway  con- 
st ;uctioD. 


FINE  RIVEB  PASS  TO  FORT  HAOLEOD. 


!1 

'ff' 

I 
- 1 


!t! 


Just  at  the  summit,  which  wo  ascertained  to  be  about  2,800  feet  above  sea  level,  there 
is  an  open  space  which  shows  indications  of  the  annual  deposit  of  large  quantities 
of  i-,now.  which  slide  each  winter  from  the  mountain  on  the  south  eastern  side  of 
the  pass. 

This  feature  would  entail  the  'onstruction  of  a  tunnel  in  rock  about  1,200  feet 
in  length. 

Proceeding  westward,  Azuzotta  Lake  discharges  its  waters  by  a  small  stream, 
the  Atonatche,  which  descends  300  feet  in  two  miles  to  the  Misincliinca,  and  that 
river,  below  the  point  of  junction,  has  a  fall  of  more  than  twenty-five  feet  per  mile. 

To  keep  the  grades  on  this  section  within  a  maximum  of  one  per  hundred  would 
requ.re  much  sharp  curvature  and  excessively  heavy  work. 

The  valley  of  the  Atenatcho  is  a  mere  gorge ;  -ird  immediately  below  its  mouth, 
on  the  northern  bank  of  the  Misinchinca,  there  is  a  high  gravel  slide,  followed  by 
rough  and  ronky  slopes,  which  extotid  for  six  or  seven  miles  down  the  river,  rendering 
the  building  of  a  line  along  their  face  very  expensive. 

Further  to  the  westward,  the  descent  is  gradual,  and  the  valley  sufficiently  wide 
to  admit  ol  rr  'way  conBtruction  without  much  difficulty. 

At  the  jun.tion  of  the  Misinchinca  and  Parsnip  rivoi-s,  the  latter  is  600  feet  wide 
and  aboui  oi  '!••  'cot  di<op;  half  a  mile  higher  up  our  mules  forded  it  October  Ist,  in 
three  foi  t  of  w  .or. 

Oil  l';o  west  side  there  is  a  gravel  bench  120  feet  above  the  water,  which  con- 
tinuos  0  '  *hc  same  level  for  two  miles  to  the  vvpntwaixl,  and  then  descends  gradually 
toTutiaLuke. 
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The  cossinf]^  of  the  Parsnip  would  roqiiire  a  high  bridge  and  a  heavy  cutting  on 
the  wostfclde.  There  would  alwo  bo  some  heavy  worit  in  descending  along  the  face  of 
the  hills  on  the  eastern  shore  of  Tatia  Lake,  so  as  to  cross  the  Pack  Eivor  between 
that  lake  and  Fort  McLeod. 

There  are  probably  several  routes  by  which  a  line  coming  westward  through  the 
Pvne  River  Pass  could  be  carried  to  Port  Simpson,  on  the  Pacific  coast ;  but  the  only 
one  which  I  have  personally  examined  throughout  is  that  vid  Frasor  Lnke,  the 
Wattionquah  and  Skeena  Eivors.  I  shall  therefore  confine  my  description  to  that  one 
only. 
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POKT  MOLEOD   TO   STEWART  BIVBB. 

The  section  of  country  between  the  Pack  River  and  the  Stewart  is  not  favorable 
for  railway  construction  ;  it  has  been  well  described  by  Mr.  Hunter  as  being  broken 
up  by  sandy  and  gravelly  ridges,  low,  boggy  flats  and  depressions  containing  stagnant 
pools,  with  siaali  lakes  and  sluggish  strouins.  The  timber  is  of  little  value,  being 
generally  black  pine,  spruce  and  balsam  of  small  size. 

No  doubt  a  line  of  railway  could  h"  constructed  between  the  two  rivers,  and  in 
the  neighborhood  of  the  trail  from  Foit  McLood  to  Fort  St.  James. 

In  leaving  the  former  place  it  ascends  nearly  700  feet  in  twelve  miles;  the  grade, 
however,  could  be  somewhat  otvsv)d  bv  ci'ossing  the  Pack  River,  150  foot  wide,  four  or 
five  miles  below  the  fort  and  ascending  along  tlio  side  of  the  hills  facing  on  tfiat 
ri\'er  and  the  Long  Lake  River.  Continuing  eastward,  with  some  heavy  indulations 
at  the  crossing  of  Salmon  and  Swamp  Rivers,  it  would  have  to  descend  about  600  feet 
in  twelve  miles  to  the  Stewart  P'ver. 

The  general  course  of  such  a  lino  would  be  moderately  direct.  It  would, 
however,  require  many  local  windings,  and  the  works  would  be  heavy  near  both 
ends,  though  principally  in  gravel. 

STEWART   RIVER   TO   FRASEB  LAKE. 

To  continue  the  line  westwards,  the  Stewart  River,  600  feet  wide,  should  be  crossed 
several  miles  below  Port  St.  Jamos.  Then  making  a  bend  to  the  south  in  ordor  to 
ascend  wiih  mo<lerate  grades,  600  feet,  to  the  s«ummit  of  the  ridge  between  it  and  the 
Nochacoh,  the  road  could  bo  carried  along  the  northern  slopes  of  the  valley  of  that 
river  to  Fraser  Lake,  and  in  so  far  us  one  could  form  an  opinion  by  looking  at  the 
slopes  referred  to  from  a  distance  of  eight  or  nine  miles,  without  serious  dift»julty  in 
regard  to  grades,  curves  or  works  of  construction. 

In  your  report  for  1878,  Appendix  C,  I  have  already  expressed  the  opinion  that 
a  lino  from  Eraser  Lake  by  Intnquah  and  Watsonquah  Rivers  to  the  Skeena  would 
have  easy  grades  and  moderate  works,  and  nothing  has  since  occurred  to  cause  me  to 
alter  that  statement, 

WINTRY   WEATHER. 

When  we  reached  the  summit  of  Pine  River  Pass,  on  Saturday,  September  27th 
the  weather  was  lovely,  and  only  one  small  patch  of  snow  was  to  be  seen  on  the 
northern  side  of  one  of  the  higher  peaks. 

Next  morning,  at  4  a.m.,  I  found  that  the  barometer  was  goingjdown,  that 
heavy  rain  was  falling  in  the  valley,  and  snow  on  the  mountain  sides,  so  1  called  up 
the  camp  at  once,  and  pushing  on  with  ail  speed,  travelled  as  many  hours  per  day  us 
the  mules  could  stand. 

We  did  not  relax  our  efforlw  till  the  sottlomonts  wore  roaf'hed,  where  feed  could 
be  purchased  and  the  train  might  be  considerd  safe. 

Luring  September  28lh  the  rain  changed  to  snow,  oven  ii  the  valley;  and 
alternating  with  hail  and  sleet,  it  fell  on  thirteen  out  of  the  following  twenty-two 
days. 
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Had  we  been  a  week  later  or  even  less  in  reaching  the  pass,  I  feel  convinced  that 
the  mules  would  all  have  perished  and  we  ourselves  might  have  experienced  many 
hardships. 

When  we  reached  the  Nechacoh  river,  they  were  so  leg  weary  and  weakened  by 
want  of  food  (for  the  grasses  in  that  northern  country  do  not  retain  their  succulent 
qualities  when  frozen,  as  the  bunch  grass  of  southern  British  Columbia  does),  that  I  de- 
termined to  lighten  them  and  taking  everything  which  could  be  spared  with  me  in 
a  boat  belonging  to  the  Hudson  Bay  Company,  followed  that  river  to  Fort  George, 
and  thence  by  the  Eraser  Eiver  to  Quosnel  Mouth,  which  place  I  reached  on  October 
17th,  and  at  once  hired  two  horses,  loaded  them  with  grain  and  sent  them  out  to  meet 
the  train. 

This  was  a  great  assistance  to  the  weaker  ones,  and  all  got  to  Quesnel  in  safety, 
though  one  died  three  days  afterwards  when  on  the  road  to  their  winter  quarters  at 
Kamloops.    During  the  season  we  had  moved  camp  one  hundred  and  one  times. 

CLIMATE. 

Climate  is  a  subject  on  which  it  is  difficult  to  form  correct  conclusions  from  the 
experience  of  one  season.  And  the  summer  of  1879  having  been  an  exceptionally 
cold  and  wet  one  renders  it  more  than  usually  so. 

The  following  statement  ot  the  crops,  etc.,  seen  at  the  various  Hudson  Bay 
posts  throws  a  little  light  on  the  matter. 

At  Fort  St.  James,  J  uly  5th — 8th  ivo  found  most  kinds  of  garden  vegetables  and 
barley,  all  looking  well.  On  October  8th,  there  was  snow  on  the  hills  and  adjacent 
country,  but  none  near  the  shores  of  Stewart  Lake,  the  people  at  the  fort  were  busy 
digging  potatoes,  other  vegetables  and  grain  having  been  housed  sometime  previously. 
A  small  nerd  ot  cattle  and  horses  are  kept  here,  hay  for  their  sustenance  during  the 
winter  being  cut  in  some  of  the  natural  meadows. 

Fort  Macleod,  July  14th — 16th.  Here  we  saw  some  sickly-looking  potatoes,  the 
vines  of  which  had  been  frozen  to  the  ground  in  June.  A  fine  crop  of  peas  and  carrots, 
with  a  few  miserable  onions. 

The  soil  of  the  garden  is  light  and  probably  had  not  been  manured  for  a  great 
many  years.  The  latitude  is  only  half  a  degree  farther  north  than  Fort  St.  James,  and 
the  elevation  800  feet  less,  which  should  nearly  compensate  for  the  difference  in  lati- 
tude, but  the  climate  seems  colder,  more  damp,  and  less  suited  for  agriculture,  owing 
probably  to  its  closer  proximity  to  the  Rocky  Mountains.  On  October  2nd,  all  the 
vegetables  were  housed  and  three  inches  of  wet  snow  lay  on  the  ground. 

Hudson's  Hope,  July  27th — 2yth.  The  soil  in  the  garden  is  a  good  sandy  loam, 
and  onions  were  very  tine ;  all  other  crops  had  been  injured  by  a  severe  frost  about 
May  15th,  boans  wore  killed,  so  wore  the  potatoe  vines,  but  they  had  started  afresh. 
A  little  patch  of  wheat  had  been  frozen,  but  had  grown  up  again,  and  a  few  stalks  were 
forming  ears  ;  carrots  and  cabbage  looked  well.  It  was  said  that  the  frost  in  May 
was  confined  to  the  valley,  and  did  not  extend  to  the  plateau. 

Horses  have  wintered  in  the  open  air  for  many  years,  but  in  the  winter  of  1876- 
6  twenty  out  of  a  band  of  twenty-four  perished  on  account  of  the  deep  snow. 

Returning  there,  September  lith-lGth,  wo  found  the  potatoes  had  produced  only 
a  very  poor  crop,  and  the  wheat  had  been  again  frozen,  while  the  grain  wa"  in  the 
milk  stage,  rendering  it  useless. 

Fort  St.  John,  July  30th.  The  garden  contained  some  good  potatoes,  onions  and 
turnips,  and  a  negro  named  Daniel  Williams  had  a  small  patch  of 
excellent  barley.  On  Soptombor  r2th,  the  crops  were  all  ripe,  and  excellent  both  as 
regards  quantity  and  quality,  but  the  barley  had  been  troildon  down  by  animals  and 
much  of  it  oaten,  the  owner  having  been  arrested  and  taken  to  Edmonton  on  some 
criminal  charge. 

Fort  Dunvogan,  August  l8t-5th.  In  the  garden  of  the  fort  there  Wore  fine  crops 
of  wheat,  baiky,  |)otatoes,  beets,  cucumbers  and  squash  ;  while  at  the  R.  C.  Mission 
close  by,  there  wore  fine  potatoes,  onions,  carrota,  and  a  luxuriant  but  very  backward 
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crop  of  wheat,  a  condition  of  things  which  Mr.  Tessier,  the  priest,  explained  to  us  had 
rcHulted  from  a  long  drought,  causing  to  lie  inthe  ground  without  .sprouting  th  "grain 
till  some  hoavy  rain  occurred  at  the  end  of  May.  From  August  28th,  to  September  6th, 
the  wheat  at  the  fort  was  cut,  but  the  grain  was  not  perfectly  ripe ;  that  at  the 
Mission,  was  injured  by  frost  and  there  was  no  hope  of  its  ripening,  other  crops  had 
succeeded  well. 

Let>8er  Slave  Lake,  August  20th.  In  the  gai-den  of  the  fort  were  peas,  beans, 
turnips,  carrots,  potatoes  and  rhubarb,  all  looking  well.  And  in  the  garden  at  the 
R.  C.  Mission  were  the  same  vegetables,  also  onions,  cabbages,  barley  (good)  with 
some  very  fine  wheat  almost  ripe  and  quite  beyond  the  reach  of  any  frost  likely  to 
occur  at  that  season.  The  success  of  these  crops  at  an  altitude  of  1,800  feet  above  the 
sea,  and  therefore  nearly  on  the  general  level  of  the  plateau,  east  of  the  Rocky 
Mountains,  is  a  matter  of  some  importance,  though  the  proximity  of  the  lake  may 
have  influenced  the  temperature. 

The  gardens  at  Hudson's  Hope,  Fort  St.  John,  and  Dunvegan,  are  in  the 
valley  of  Peace  Liver,  many  hundred  feet  below  that  level,  and  they  have  also  the 
advantage  of  a  groat  deal  of  heat,  reflected  from  the  adjacent  hills.  In  this  connection 
it  is  right  to  mention  that  all  the  seed  used  by  the  people  in  the  Peace  River  district 
has  been  grown  year  after  year  in  the  same  ground,  and  generally  without  manure, 
also  that  they  have  not  the  most  improved  and  earliest  varieties  of  either  grain  or 
vegetables. 

Eastward  of  Hudson's  Hope  it  is  said  that  snow  seldom  lies  to  a  greater  depth 
than  two  feet,  and  horses  winter  in  the  open  air;  when  it  attains  that  thickness, 
however,  they  resort  to  the  slopes  of  the  valley  facing  the  south,  where  the  snow 
drifts  off,  leaving  the  grass  bare. 

We  had  been  in  the  valley  of  Peace  River,  from  the  mountains  to  Dunvegan,  in 
the  latter  part  of  July,  and  the  weather  was  then  warm  and  mild. 

The  month  of  August  was  spent  between  Dunvegan  and  Lesser  Slave  Lake, 
and  twenty-three  days  of  it  on  the  plateau. 

During  that  timo  there  was  frost  on  the  morning  of  the  6th,  though  the  thermo- 
meter at  6  a.m.  had  risen  to  46°. 

Again,  on  the  26th,  when  it  was  still  5°  below  the  freezing  point  at  6  a.m.,  and 
on  the  27th  when  it  had  risen  to  33°  at  4.30  a.m. 

On  the  other  twenty  days  the  lowest  reading,  between  4.30  and  5  a.m.,  was  39" 
and  the  highest  65°.  The  weather  was  clear  and  tine  and  in  tho  afternoon,  it  was 
often  warm  enough  to  send  the  thermometer  up  to  80°  in  the  shade. 

From  the  time  of  leaving  Dunvegan,  September  5th,  till  we  passed  Moberly'a 
Lake,  on  the  16th,  we  were  on  tho  level  of  the  plateau,  and  might  still  be  considered 
oast  of  the  mountains.     There  was  frost  on  eight  nights  out  of  tho  twelve. 

While  br'-.ikfasting  at  5  a.m.  on  tho  9th,  the  thermometer  still  stood  at  20*,  and 
on  three  other  momings  it  had  not  risen  above  the  freezing  point  at  that  hour. 
During  that  time  the  weather  was  generally  clear  and  bright. 

Wo  had  tine  but  cold  weather  from  the  l7th  till  tho  summit  of  Pino  River  Pass 
was  crossed  on  28th  and  from  that  timo  till  wo  reached  Quesnol  on  October  17th,  it 
was  decidedly  wintry,  with  hai'd  frosts. 
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As  the  result  of  the  season's  explorations,  the  following  conclusions  may  be  ar- 
rived at:  that  a  northern  route  for  a  railway  can  be  found  from  Port  i^'impson  vid 
the  Rivers  Skeena,  Babine,  Driftwood,  Umonica  and  Finlay  to  tho  PoacoHivor  Pass. ; 
and  that  some  other,  though  more  circuitous  routes  are  available  by  which  the  same 
pass  could  be  rencliod. 

The  Peace  River  which  is  the  lowest  known  pass  through  the  Rocky  Mountaini 
otfors  a  wonderfully  favorable  line  for  a  railway  through  that  range,  and  fbr 
sixty  miles  oast  of  its  main  summits. 
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Beyond  that  point,  the  Rocky  Mountain  Canon,  extensive  land  slides,  and  lateral 
valleys  of  great  depth  render  the  i^onstruction  of  a  lino  of  railway  immediately  along 
the  sides  of  the  river  very  difficult,  if  not  impracticable. 

There  are,  however,  grounds  for  the  belief  that  an  available  line  may  be  secured 
by  leaving  the  actual  valley  near  the  head  of  the  canon,  and  passing  to  the  south  of 
it,  and  by  the  northern  end  of  Moberley's  Lake,  crossing  Pine  Eiver,  a  few  miles 
north  of  the  main  fork,  and  continuing  eastward  to  Lesser  Slave  Lake,  or  to 
Edmonton,  by  some  of  the  routes  explored  this  year. 

The  Pino  Eiver  Pass  is  also  a  remarkable  one,  and  though  the  elevation  is  much 
greater  than  that  by  the  Peace  Eiver,  the  works  in  passing  through  the  mountain 
range  would  be  lighter.  A  favorable  lino  can  bo  found  from  the  valley  of  the 
Skoena  vid  the  Watsonquah  Eiver,  Fraser  Lake  and  Fort  McLeod  to  connect  with 
this  pass,  but  such  a  line  would  be  very  circuitous  and  many  miles  longer  than  the 
northern  one. 

Without  taking  into  consideration  the  ground  gone  over  by  the  other  members 
of  our  expedition  when  we  separated,  I  can  state  that  there  is  atractof  great  fertility 
extending  eastward  from  the  foot  hills  of  the  Rocky  Mountains  at  Hudson's  Hope  to 
Lesser  Slave  Lake. 

Messrs.  McLcod  and  Dawson  have  examined  it  south- westwardd  to  the  base  of  the 
Rocky  Mountains,  and  will  inform  j'ou  of  its  procine  extent  in  that  direction.  How  far 
it  roaches  to  the  north  is  still  uvidotermined,  out  1  saw,  and  can  speak  from  personal 
observation  of  the  strip  just  referred  to,  two  hundred  miles  long  by  fifty  wide,  which, 
if  the  climate  proves  suitable,  can  hardly  bo  surpassed  as  an  agricultural  district. 

On  the  last  point  I  have  furnished  you  with  all  the  information  at  my  disposal, 
and  my  own  impression  is  that  this  country  will  be  found  well  suitedfor  stock  raising, 
cattle  being  housed  in  winter,  for  the  gn.wth  ot  a'!  kinds  of  vegetables,  and  the 
hardier  cereals  and  probably  of  wheat,  providod'that  varieties  are  used  which  come  to 
maturity  before  the  frosts  in  early  autumn.  No  doubt  partial  failures  will  occasion- 
ally occur,  but  that  has  been  the  case  during  the  past  year  in  many  parts  Of  the 
northern  hemisphere,  which  are  usually  mos./  productive. 

In  conclusion  I  beg  to  state  that  all  ou'.'  packers,  boatmon  and  other  assistants 
worked  with  a  will  and  helped  us  as  far  as  lay  in  their  power. 

To  the  officers  of  the  Hudson  Bay  Companj',  generally,  we  are  much  indebtod 
for  assistance. 

Our  thanks  are  especially  duo  to  Mr.  Alexander,  of  Fort  St.  James,  the  Superin- 
tendent of  New  Caledonia  District,  and  Mr.  Kennedy,  of  Dunvegan,  who  spared  no 
trouble  to  furnish  us  with  guides,  with  boats  and  with  horses. 

I  have  the  honor  to  be.  Sir, 

J  Your  obedient  servant, 

H.  J.  CAMBIE. 

Sandpord  Fleming,  Esq.,  C.M.G-., 

Engineor-in-Chief,  Canadian  Pacific  Railway, 
Ottawa. 


6t 


APPENDIX  No.  3. 


BKPORT  ON  EXPLORATIONS  HADE  BETWEEN  PORT  8IMPS0N  B.  0.,  AND  BATTLEPORD  N.-W.  T. 
VIA  THE  VALLEY  OP  PEACE  RIVER,  DURING  THE  SEASON  OP  1879,  BT  HENET  A.  P. 
HAOLEOD . 


Ottawa,  7th  February,  1880. 

Sir, — I  have  the  honor  to  report  that  I  made  an  exploration  of  the  country 
lying  between  Port  Simpson,  B.C.,  and  Edmonton  N.-W.T.,  by  way  of  Peace  River, 
in  accoixlance  with  your  instructions  dated  12th  and  l.Sth  May,  1879. 

1  was  directed  to  cooperate  with  Mr.  Cambie  in  the  examinations  from  Port 
Simpson  to  Slave  Lake,  and  with  Dr.  G.  M.  Dawson  of  the  Geological  Survey,  fiom 
Pine  Eiver  to  Edmonton  and  Lac  La  Biche.  Mr.  E.  L.  Tupper  was  directed  to 
proceed  via  Winnipeg  to  Edmonton,  thence  across  the  country  following  approxi- 
mately a  given  direction  to  Dunvegan  on  Peace  Eiver,  at  which  place  it  was 
expected  that  all  the  parties  would  arrive  about  the  same  time. 

The  main  object  of  the  exploration  was  to  determine  how  far  it  was  feasible  to 
construct  the  railway  passing  through  the  Pine  Eiver  or  Peace  Eiver  Puasea 
in  the  direction  of  Lac  La  Biche  or  Edmonton,  and  to  ascertain  the  approximate 
distances  to  enable  a  comparinon  to  bo  made  with  the  routes  already  surveyed  via 
Yellow  Head  Pass. 

At  the  same  time  it  was  required  to  make  a  general  examination  of  the  Harbor 
of  Port  Simpson,  of  Work  Inlet,  and  the  approaches  to  them  from  the  Skoena  Eiver, 
also  an  exploration  from  the  mouth  of  the  Skeena  to  the  Forks,  and  thence  via  Fort 
St,  James  through  the  Pine  and  Peace  Eivor  PasHOS. 

The  capabilities  of  the  country,  in  an  agricultural  point  of  view,  along  the  pro- 
posed routes  were  to  be  noted,  particularly  in  the  Peace  Eiver  country. 

The  party  loft  Toronto  on  the  13th  May,  arrived  at  San  Francisco  on  the  19th, 
and  at  Victoria  on  tho  24th. 

It  being  nec»>''':nry  to  wait  here  some  days  to  make  arrangements,  1  crossed  to 
see  Burraid  Inlet.  I  also  ascended  the  Eraser  to  Yale,  and  drove  over  tho  waggon 
road  to  Boston  Bar,  so  as  to  enable  me  to  form  a  comparison  between  that  route  and  the 
on©  proposed  up  the  valley  of  the  Skeena. 

Having  made  final  arrangements  for  forwarding  supplies  by  trail  to  Fort  St. 
James  to  meet  us,  we  sailed  on  the  3rd  June  for  Port  Simpson,  arriving  there  on  the 
6th.  In  passing  Metlabkatlah,  we  engaged  Indians  and  canoes  for  the  journey  up 
the  Skeena. 


PORT  8IUPS0N. 


The  steamer,  drawing  10  feet,  entered  the  harbor  of  Port  Simpson  at  low  tide 
by  the  southern  entrance,  after  waiting  for  an  hour  she  passed  out  by  tho  northern 
entrance  The  main  entrance  is  from  the  west  between  Birnie  Island  and  extensive 
reefs  lying  to  the  south  about  a  mile  distant,  many  of  those  reefs  are  uncovered  at 
low  tide  and  form  a  good  breakwater  to  the  western  sea. 

The  harbor  is  good,  and  is  sheltered  from  tho  S.V7.  round  by  south  to  the  N.W. 
Westerly  winds  would  sweep  with  conisidorable  force  across  tho  harbor,  but  would 
not  be  accompanied  by  much  sea.  Captain  Lewis  of  the  Hudson's  Bay  Co.,  who  lived 
there  for  some  time  and  has  had  long  ozperionco  on  the  coast,  considers  it  a  very 
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fine  iiarbour  he  says  the  most  prevalent  gales  are  from  the  S.E.  in  summer  and  from 
the  N.E.  in  winter.  The  ground  is  not  high  around  the  shores  and  is  sufficiently 
even  for  the  site  of  a  largo  town. 

The  approach  from  the  ocean  is  good,  the  rocks  known  as  the  Pointers  are 
rather  to  the  south  of  the  track  taken  by  vessels  from  the  ocean,  and  can  be  utilized 
as  sites  for  light-housos,  no  soundings  being  obtainable  except  within  a  short 
distance  of  the  entnmco  to  the  harbour. 

On  leaving  Port  Simpson  we  sailed  to  the  entrance  and  up  to  the  head  of  Wark 
Inlet.  The  mouth  ol  the  inlet  is  narrow  and  deep,  and  the  current  with  ebb  tide  was 
about  four  miles  an  hour.  The  width  incroascH  inside  from  one  to  two  miles,  and  the 
depth  of  water  is  considerable ;  near  the  entrance  the  sounding  was  28  fathoms, 
thence  to  within  threo-fourthft  of  a  mile  of  the  head  no  bottom  was  found  at  76 
fathoms,  at  5i)0  feet  from  the  shore  the  depth  is  25  fathoms,  so  that  wo  found  no  part 
of  the  inlet  suitable  for  anchorage. 

About  three  miles  from  the  entrance  there  is  a  low  pass  to  Port  Simpson  between 
the  hills— thence,  going  south-easterly  there  are  benches  near  the  shore  line,  which 
disappear,  and  are  succeeded  by  side  hills,  getting  steeper  as  the  head  of  the  inlet  is 
reached.  In  this  latter  portion  five  small  tree-slides  wore  noticed,  50  to  200  feet 
wide,  extending  from  £00  to  400  feet  up  the  hill  side. 

There  is  hardly  any  level  land  at  the  head  of  Wark  Inlet,  but  there  is  probably 
a  length  of  amilo  whero  wharves  can  be  built  to  advantage. 

The  pass  from  the  head  of  the  inlet  to  the  Skeena  River,  running  in  a  south-east- 
erly direction,  does  not  appear  to  bo  high. 

From  Wark  Inlet  we  returned  by  steamer  to  Port  Essington,  and  commenced  the 
ascent  of  the  Skeena  on  the  7th  of  June.  The  strong  currents  with  each  tide,  and  the 
ice  from  the  Skeena  and  Exstall  Inlet,  will  interfore  with  the  anchorage  here  at  cer- 
tain seasons. 


SKEENA   BIVEB. 
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Looking  at  the  pass  from  the  Sk^ona  towards  Wark  Inlet,  about  nine  miles  from 
Port  Essington,  the  valloy  is  wide  with  even  slopes  for  a  considerable  distance,  and 
following  up  the  main  valley  of  the  Skeena,  the  slopes  are  of  the  same  character,  and 
there  are  frequently  oven  benches  extending  about  six  miles  along  the  north  shore. 
In  the  next  four  miles  tho  hills  become  steeper,  and  the  mountains  are  nearer  the 
shore,  but  the  water  at  tho  foot  and  for  some  distance  from  the  shore  line  is  shallow. 
A  tree-slide  about  500  feet  wide,  extending  800  feet  up  the  hill  was  noted  in  this  part 
of  the  valley. 

In  tho  next  mile  tho  slopes  are  very  bold,  rising  directly  from  the  water,  at  about 
one  in  three-quarters.  The  rocks  are  in  many  places  quite  bare  and  polished,  and 
there  is  a  heavy  snow-slide  down  a  clift  in  tho  rocks  about  100  feet  wide. 

Tho  water  at  tho  bnso,  however,  is  shoal,  and  there  is  space  abundant  to  admit  of 
encroachment  on  tho  tide  way.  In  this  respect  the  construction  of  the  railway  in 
this  valloy  would  have  a  groat  advantage  over  that  in  the  valloy  of  the  Eraser. 

Conti ruing  tho  ascent  of  tho  river,  for  about  ton  miles,  tho  head  of  tho  tide  is 
reached,  about  30  miles  from  Port  Essington.  In  Ibis  interval  there  are  on  the  north 
shore  eight  bold  points  of  rock  approaching  the  water,  with  intervening  valleys,  and 
small  flats  and  islands  soparateil  by  small  sloughs.  Tho  water  is  shoal  in  front  of 
these  points,  except  in  one  or  two  casus.  There  are  also  eight  snow-slides,  three  of 
which  will  have  to  be  guarded  against. 

Throughout  the  following  six  miles  there  are  seven  rock  points,  two  of  which  are 
heavy  with  deep  water  in  front  and  strong  current ;  idso  five  snow-slides,  one  of 
which  will  roquiro  attention.  For  the  rest  of  the  distance,  there  are  small  benches 
and  valleys,  with  isl.'inds  and  small  sloughs. 

In  the  course  of  the  1 1  miles  following,  the  valloy  assumes  a  more  even  character 
and  the  hills  become  more  thickly  covered  with  woods  to  tho  top.    The  benches  at 
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the  foot  of  the  hills  are  mere  frequent  and  continuous.  Only  two  rock  points  ap- 
proach the  water,  one  of  them  will  probably  require  a  short  tunnel.  Five  snow-slides 
occur,  one  of  which  will  require  particular  attention.  At  the  mouth  of  the  Kstume 
River  a  bay  six  feet  deep  and  800  feet  wide  must  bo  crossed,  having  a  bridge  of  100 
feet  opening. 

The  valley  continues  to  widen  out  on  the  next  ton  miles,  and  the  flats  are  wider 
and  more  extensive.  About  one-fourth  the  distance  heavy  side  hills  and  hollows. 
No  snow-elides  come  near  the  water.  The  current  of  Iho  rivor  is  swifter,  and  the 
ascents  more  difficult.    The  Kstoow  JRiver  will  require  an  opening  of  30  feet. 

The  work  on  the  following  18  miles  would  be  moderately  light  on  bench,  flats 
and  islands  separated  by  small  sloughs.  At  seven  points  of  rock  and  side  hill,  there 
will  be  about  two  and  a  half  miles  of  heavy  work.  TheSimaguan  and  Kitsumgallum 
Rivers  will  require  about  4U0  feet  of  bridging.  The  Mumfoi"d  Landing,  at  the  head 
of  Simselas  Canyon,  is  near  this  point. 

On  the  next  11  miles  the  work  is  generally  moderately  light  on  benches,  flats 
and  islands  with  narrow  sloughs.  At  the  Ksipkeeagh  Falls,  which  are  about  five 
feet  high,  there  will  be  heavy  work  in  following  round  a  deep  narrow  bay.  Also  at 
two  rocky  points  and  bays  near  the  mouth  of  the  Zymoets  River,  in  all  about  one 
and  a  half  miles  of  heavy  work.  The  river  is  very  rapid,  and  the  banks  and  benches 
of  gravel  towards  the  upper  end  are  70  feet  high. 

In  the  course  of  the  six  miles  following  the  work  is  moderately  heavy,  particu- 
larly at  the  Kitsalas  Canyon  and  some  distance  on  each  side  of  it,  or  about  two  miles 
of  heavy  work.  The  sides  of  the  canyon  are  perpendicular,  and  about  70  feet  high 
and  300  feet  apart.  There  are  two  portages,  and  the  water  falls  about  15  feet.  For 
the  rest  of  the  distance  there  are  flats  and  benches  from  10  to  70  feet  above  the  river 
which  here  is  about  800  feet  wide. 

The  mountains  recede  from  the  river  in  the  following  nine  miles,  with  small 
detached  hills  in  front,  behind  which  the  line  can  b'>  located  to  advantage  in  several 
places.  The  height  of  the  mountains  near  the  river  are  from  1  to  2,000  feet.  The 
work  on  this  portion  will  be  moderately  light  on  flats,  and  gravelly  benches,  except 
in  ascending  to  some  high  benches,  and  in  passing  two  rocky  points  and  a  rocky 
side  hill,  in  all  about  one  mile  of  heavj'  work.  There  are  four  streams  requiring 
bridges  from  30  to  50  foot  an' I  one  200  feet. 

The  work  on  the  succeeding  11  miles  will  bo  generally  moderately  light.  At 
seven  points  the  work  will  bo  heavy,  in  paraing  rocky  points  and  side  hills,  in  all 
about  two  milts.  At  Quatsallix  Canyin  iho  rocks  are  200  feet  high,  but  the  lino 
may  bo  poihaps  behind  the  knollf*  and  save  a  mile  of  heavy  work.  Thero  are  throo  large 
streaias,  requiring  from  100  to  300  foot  bridges  each,  one  of  thom  opposite  Keaval 
Bluff  is  from  a  glacier  in  view,  four  miles  distant.  There  are  also  throe  small 
streams. 

In  the  next  19  milos  to  Kitwungan  Village,  the  valley  widens  out,  and  the 
country  improves  in  appearance — there  are  some  good  flats  withgrassand  pea  vine — 
heavy  work  will  occur  in  about  10  places,  whore  there  are  rock  points,  side  hills,  and 
clay  bluff,  also  in  changing  from  low  flats  to  high  terraces,  and  at  the  crossings  of 
four  streams,  in  all  about  six  miles.  Two  streams  will  require  bridges  of  100  and 
200  feet  each,  and  three  of  50  feet  each.  The  main  river  continues  very  swift,  with 
strong  rapids. 

Tho  banks  of  the  river  for  11  miles  following  aro  rough  and  broken,  with  points 
of  rockn,  side  hills  and  bold  bluffs  of  clay  and  gravel,  alternating  with  narrow  flats 
and  benches  from  20  to  100  feet  above  the  river.  A  line  may  possibly  be  found, 
keeping  about  four  miles  back  from  tho  river,  otherwise  thero  will  be  about  six  miles 
of  heavy  rock  and  clay  work,  particularly  in  the  vicinity  of  Kilsigucle  Canyon,  for 
the  restof  the  distance  work  wouli'  be  moderately  light.  Atone  point  in  the  canyon  the 
river  is  about  400  feet  wide,  but  generally  tho  width  is  800  foot.  Tho  current  is  very 
swift  and  rapid. 

Ill  tho  next  eight  miles  to  the  Forks,  or  Hazleton  Village,  tho  valley  widens  out, 
and  there  aro  some  flats  with  grass  and  pea  vino.    The  banks  are  of  clay  and  gravel 
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from  60  to  TO  feet  highland  there  are  two  clay  bluffs,  which  require  about  a  mile  of 
heavy  work,  the  rest  moderately  light.  Tho  line  will,  however,  be  some  miles  back 
from  the  river,  as  it  will  be  neceHsary  to  fol.^w  the  Skeena  Kiver  which  bends  to  th<» 
north  to  the  mouth  of  the  Babine  River  38J  miles,  unless  the  route  by  the  telegraph 
trail  is  adopted.  There  are  two  streams  in  this  distance,  requiring  60  feet  of  bridging 
each. 
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FORKS  OP   THE   SKEENA   TO  LAKE   BABINE. 

The  trail  followed  from  the  Forks  of  the  Skeena  to  Babine  Lake,  passes  up  the 
north  side  of  the  valley  of  the  Watsonquah  Eiver,  then  the  Susqua,  and  lastly,  the 
Ouatsanlee  to  the  summit.  All  these  streams  are  tributaries  to  the  Skeona.  It  then 
descends  rapidly  to  the  foot  of  Babine  Lake,  crossing  a  large  stream  from  a  lake, 
which  discharges  itswaters  both  easterly  and  westerly  at  the  summit. 

The  character  of  the  country  is  rough  and  mountainous,  unfit  for  railway  con- 
struction, with  deep  iranverse  valleys  in  many  places. 

The  distance  from  tho  Forks  to  the  summit  is  about  35  miles,  thence  to  Lake 
Babino  seven  miles,  and  the  watershed  750  feet  below  the  trail  summit  is  3,250  feet 
above  the  Forks,  and  1,450  feet  above  Lake  Babine.  Thero  is  some  fair  soil  on  the 
plateaux  about  the  Forks  and  at  Lake  Babine,  and  some  good  pasturage  in  the 
valleys. 


BABINE  LAKE   TO  FORT  ST.   JAMES. 

The  journey  to  Fort  St.  James  from  this  point,  was  by  canoo  to  the  head  of 
Babine  Lake  about  100  miles,  thence  by  portage  over  a  waggon  road  to  Stewart  Lake 
eight  and  a  half  miles,  and  thence  by  boat  to  Fort  St.  James,  at  the  foot  of  Stewart 
Lake,  39  miles. 

The  banks  of  tho  northern  part  of  Babine  Lake  are  generally  low,  from  50  to 
200  feet,  rising  gently  to  hills  in  the  rear  from  400  to  2,000  feet  above  the  .'ake.  As 
tho  bay  at  Fort  Babino  runs  inland  about  10  miles,  it  will  bo  necessary  for  tho  rail- 
way to  leave  tho  Babine  River  some  miles  below  the  foot  of  the  lake,  and  follow  a 
valley  leading  to  the  head  of  the  bay  above  mentioned. 

This  valley  runs  parallel  to  the  lake,  and  the  watei'shed  in  it  is  about  400  feet 
higher  than  the  lake.  On  the  south  side  of  tho  bay  and  opposite  to  Fort  Babine 
is  a  pass,  leading  to  Tatla  Lake,  the  summit  of  which  is  about  970  feet  above  Lake 
Babine.  The  approach  to  this  pass  from  the  valley,  along  the  side  hill,  does  not 
appear  to  be  very  difficult.  It  is  probable  that  a  practicable  line  may  be  found  from 
Tatla  Lake  to  the  Nation  River.  We  were  informed  that  boats  have  been  taken 
through  the  pass. 

On  leaving  Fort  Babine  we  were  compelled,  by  numerous  islands  and  deep  bays, 
to  keep  at  a  distance  of  from  one  to  five  miles  fi'om  the  easterly  shore.  There  did 
not  seem  to  be  much  difficulty  in  continuing  the  line  near  the  shore  for  about  30 
miles  to  the  south  of  Fort  Babine.  At  this  point  there  is  a  low  pass  to  Trembleur  or 
Cross  Lake  About  14  miles  south  of  Fort  Babine  there  is  another  place  where  the 
hills  are  low.  To  tho  south  of  the  pass  to  Trembleur  Lake,  the  banks  of  Babino  Lake 
become  high,  and  the  hills  along  the  eastern  reach,  at  tho  south  of  the  lake,  are  bold 
and  high,  rising  directly  from  the  water. 

The  road  between  Babine  and  Stewart  Lakes  passes  over  the  watershed  between 
the  Skeena  and  Fraser  Rivers,  at  a  height  of  about  390  feet  above  Lake  Babine,  with 
high  ground  north  and  south.  Stewart  Lake  is  about  30  feet  lower  than  Babine. 
The  Yekooche,  a  stream  of  considerable  size,  flows  into  the  hcfid  of  Stewart  Lake 
from  the  west  through  a  wide  valley  with  high  hills  on  each  side. 

Tho  hills  at  each  end  of  Stewart  Lake  are  high  and  bold,  towards  the  centre 
near  the  outlet  of  Tache  River  the  ground  is  more  even.  Near  the  west  end  thero  is 
a  bay  about  14  miles  long,  running  in  to  the  north-west,  surrounded  by  high  hills. 
The  head  of  this  bay  is  about  4  miles  from  Trembleur  Lake. 
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From  the  foot  of  Lake  Babine  to  Fort  Babine  the  hill  sides  appear  to  be  suitable  for 
grazing,  also  at  each  end  of  the  road  between  the  lakes.  There  are  some  flats  about  the 
mouth  of  Tache  River,  and  around  Tescar  Lake  and  River,  which  may  prove  to  be 
suitable  for  agriculture. 

BTEWAET  LAKE   TO  MAOLKOD's   LAKE. 

At  Fort  St.  James,  Stewart  Lake,  on  the  5th  of  July,  we  met  the  pack  trains 
ordered  from  Kamloops,  and  with  them  wo  made  the  journey  by  trail  to  McLeod's 
Lake,  about  68  miles 

This  i-outo  would  form  part  of  the  line  from  the  Skeena  via  the  telegraph  trail 
to  the  Pine  Pabs. 

The  trail  follows  the  valley  of  Saw  Mill  Creek  for  about  9  miles,  then  passes 
over  a  low  watershed  to  a  stream  running  to  Tescar  Lake,  west  of  Fort  St.  James, 
at  9J  miles.  In  this  distance  the  ascent  from  Stewart  Lake  is  about  350  feet.  The 
ground  is  even  and  undulating. 

In  the  next  17  miles  to  Salmon  River  the  country  is  undulating  and  hilly.  Up 
to  Carrier  Lake  the  undulations  are  small  and  the  streams  liow  northward.  The 
trail  then  crosses  the  watershed  of  Salmon  River  ascending  about  350  feet  above 
Carrier  Lake,  it  then  descends  about  250  to  Salmon  River.  On  this  latter  portion 
the  undulations  are  from  (iO  to  100  feet. 

The  trail  follows  Salmon  River  for  2  miles,  and  then  crosses  tea  tributary  stream 
of  the  same  river,  keeping  in  this  valley  to  the  watershed  of  Swamp  River.  It 
then  descends  to  Swamp  River,  distance  in  all  10  miles.  This  portion  is  hilly  and 
undulating,  rising  about  340  feet  to  the  watershed,  and  descending  about  90  to 
Swamp  River.     The  undulations  are  from  100  to  200  feet. 

From  Swamp  River  to  Carp  Lake,  about  11  miles,  the  country  is  even  and  level, 
passing  over  the  watershed  between  the  Pacific  and  Arctic  waters  80  feet  above 
Swamp  River,  and  falling  140  feet  to  Carp  Lake. 

For  the  rest  of  the  distance  to  McLeod's  Lake,  21  miles,  the  line  will  follow  tho 
shores  of  Carp  Lake,  Long  Lake  and  the  valley  of  Long  Lake  River.  Tho  banks  of 
tho  lakes  are  hilly  and  undulating,  and  the  valley  of  Long  Lake  River  broken  and 
hilly,  with  deep  tranverse  valleys.  The  descent  from  Long  Lake  to  McLeod's  Lake 
is  about  530  feet  in  12J  miles. 

The  heaviest  work  between  Fort  St.  James  and  McLeod's  Lake  will  be  in  the 
valley  of  Long  Lake  River,  principally  in  heavy  gravel  hills.  The  grades  will  be 
long  and  sloej).  From  Carrier  Lake  to  Swamp  River  the  work  and  grades  will  bo 
heavy.     For  the  rest  of  the  distance,  modoi  ately  light. 

There  is  some  fair  soil  about  Fort  St.  James  which  will  probably  be  fcund  suitr 
able  lor  agriculture,  but  the  rest  of  the  country  is  barren,  sandy  and  gravelly  soil, 
with  a  small  growth  ol'  poplar  and  spruce. 

Tho  watercourses  on  this  section  are  generally  small.  Salmon  River  will  require 
a  bridge  of  60  feet,  and  Swamp  River  30  feet ;  other  streams  from  10  to  20  feet 
openings. 

MOLBOD'S  lake   to  DtJirVBOAN. 


Between  McLeod's  Lake  and  Dunvegan,  tho  party  divided,  Dr.  Dawson  with  the 
pack  trains  going  by  Pine  Pass,  and  the  rest  of  the  party  by  boat,  down  the  Parsnip 
and  Peace  River  to  the  portage,  and  by  raft  to  Dunvegan. 

On  the  17th  July  we  descended  Pack  River,  and  on  tho  18th  and  19th  ascended 
the  Parsnip,  to  the  mouth  of  tho  Missinchinca  River,  where  wo  ferried  Dr.  Dawson 
and  the  cargoes  a,-,ross  the  Parsnip. 

Tho  most  suitable  crossing  of  Pack  River  will  be  near  the  head  of  Trout  Lake, 
and  will  require  a  bridge  about  300  feet  long.  Thence  to  near  the  crossing  of  the 
Pai-snip  above  the  Missinchinca,  the  construotion  will  not  be  diffioalt.    The  approach 
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to  the  Parsnip  will  be  heavy  on  tho  west  side;  the  bank  is  120  feet  high,  and  con- 
tinues high  for  two  miles  down  the  river.  The  water-way  required  will  be  about 
500  foet. 

Should  it  bo  necessary  to  bring  the  line  down  Pack  Eiver  there  would  not  be 
much  difficulty  in  doing  so,  as  the  banks  are  generally  low,  from  10  to  30  feet,  and 
there  are  man}'  flats.  On  the  loft,  bank,  near  the  Parsnip  Eiver,  the  banks  are  steep, 
and  rise  from  100  to  200  feet.  There  are  several  places  where  the  line  could  easily 
cross  Pack  River  below  Trout  Lake.  The  distance  from  McLeod's  Lake  to  the  Pars- 
nip is  about  18  miles. 

From  the  mouth  of  the  Missinchinca  River  to  the  Nation  River,  a  distance  of 
41  miles,  the  ground  on  the  oast  side  of  the  Parsnip  River  is  well  suited  for  railway 
construction,  consisting  principally  of  extensive  flats  along  the  base  of  the  foothills, 
to  within  four  miles  of  the  Nation  River. 

In  this  portion  at  seven  places,  banks  from  60  to  100  feet  high  approach  the 
river,  causing  about  three  milos  of  heavy  work. 

At  four  miles  above  the  Nation  River  there  is  a  good  crossing  with  rock  banks. 
The  water  is,  however,  deep  and  rapid.    The  leni^th  of  the  bridge  would  bo  300  feet. 

From  this  point  to  a  flat  half  a  mile  from  the  Nation,  the  banks  are  generally 
close  to  the  river  and  are  from  60  to  100  feet  high,  with  terraces  above.  On  ascending 
the  east  bank  of  the  Parsnip  we  had  a  good  view  up  the  valley  of  the  Nation.  The 
mountains  appeared  to  be  about  10  miles  distant,  and  the  lower  part  of  the  valley 
was  composed  of  terraces  50  to  200  feet  high.  On  the  east  side  of  the  Parsnip  the 
mountains  are  about  8  miles  distant. 

From  the  Nation  to  Finlay  River,  39  miles,  there  are  extensive  flats  on  each  side 
of  the  Parsnip,  alternating  with  bold  banks  of  clay  and  gravel,  with  rock  occasionally 
near  the  water.  The  banks  rise  to  a  height  of  from  100  to  200  feet,  and  in  a  few 
places  are  not  stable.  The  Finlay  River  is  about  300  feet  wide,  and  at  the  forks 
where  the  rivor  becomes  the  Peace  River,  it  is  about  ."lOO  feet  wide,  deep  and  swift. 

The  Peace  River  passes  through  the  main  chain  of  the  Rocky  Mountains  between 
Finlay  River  and  Clear  Water  River,  in  a  distance  of  about  25  miles.  There  are 
flats  and  benches  with  occasional  blutt's  of  clay  and  gravel  for  nine  miles  to  Wicked 
River.  Thence  to  Clear  Water  River  the  mountains  approach  close  to  the  river,  but 
even  here  there  are  narrow  flats  and  benchei  alternating  with  bluffs  of  clay,  gravel 
and  rock ;  some  of  the  clay  banks  sliding,  also  two  snow-slides,  causing  heavy  work 
for  a  distance  of  about  six  miles. 

The  width  of  the  river  is  from  500  to  800  feet,  and  from  top  to  top  of  the  moun- 
tains three  to  four  miles. 

The  ficenery,  in  passing  through  this  gorge,  is  magnificent. 

Wicked  Rivor  and  Clear  Water  River  would  require  a  water-way  of  100  feoteach. 
There  are  also  some  smaller  streams  from  20  to  40  feet  wide. 

In  the  next  41  miles  to  the  Rocky  Mountain  Portage  the  mountains  recede  from 
the  river.  The  hills  on  the  north  side  are  covered  with  grass,  and  are  wooded  on  the 
south. 

There  are  extensive  flats  and  benches  on  this  portion  of  Peace  River,  particularly 
towards  the  Portage,  and  in  the  neighborhood  of  the  Otter  Tail  River,  Eight  Mile 
Creek,  and  other  lateral  streams.  There  are  also  some  bold  bluffs  of  clay  and  gravel, 
sliding  in  a  few  places,  and  small  exposures  of  rock  close  to  the  water,  mostly  near 
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ROOKT  MOUNTAIN  PORTAQE  AND  CANTONS. 


To  carry  the  line  down  through  the  canyons  of  Peace  River  would  be  a  very 
difficult  and  costly  undertaking.  The  distance  is  about  20  miles,  and  the  banks  are 
very  steep,  leading  up  to  hills  500  to  1000  feet  high  with  deep  valleys  intervening, 
in  many  places  the  rocks  are  perpendicular  standing  from  40  to  250  feet  above  the  river 
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involving  tunnels,  and  heavy  rock-work.    The  width  of  the  river   in  partn    of  the 
canyons  is  about  200  feot,  with  deep  rapid  water 

Acr<  ■*»  the  portage  to  Hudson's  Hope,  alv^  llj  miles,  the  ground  is  rough  and 
hilly  for  tour  milon,  rising  in  terraces  and  full  ut  hollows,  to  a  height  of  about  700 
feet.  It  then  falls  evenly  230  feet  to  the  high  bcMirh  above  Peace  River,  and  then  in 
two  steps  or  benches  700  feet  more  to  the  water  of  the   river.    There  is   no   lower 

f  round  between  Portage  Mountain  and  Bull  Head  Mountain.    Rock   appears   in   the 
ank  of  the  river  and  in  the  upper  terrace.    The  width  of  Peace  Rlvor  at  Hudson's 
Hope  is  708  feet. 

Between  Hudson's  Hope  and  Dunvegan,  132  miles,  the  valley  of  Peace  River  is 
not  very  suitable  for  railway  construction,  from  the  roughness  and  height  of  the 
bunks  and  the  deep  lateral  valleys.  Though  there  are  numerous  flats  and  benches  on 
either  side  of  the  river,  there  are  also  a  groat  many  places  where  land  and  mud-slides 
exist,  particularly  in  the  lower  part  towards  Dunvogan  where  the  banks  are  more 
contracted.  The  general  width  of  the  river  is  from  700  to  1,000  foot,  occasionally 
widening  in  shallow  places  to  one  mile,  and  from  top  to  top  of  plateau  from  one  mile 
to  three;  the  current  from  three  to  seven  miles  per  hour. 

Several  large  streams  in  deep  valleys  flow  into  the  Peace  River  from  each  side  ; 
on  the  south,  Moberly  River  about  100  feet  wide  r>ine  River  500  feet.  Mud  River  400 
feet,  D'Echafaud  River  1:500  feet,  and  Muskrat  Hi  .or  100  feet,  also  three  streams  from 
20  to  50  feet  wide.  On  the  north  side.  Middle  River  200  foot.  Pine  River  North  300 
feet,  and  several  smaller  streams  from  20  to  50  feet  wide. 

There  is  not  much  land  on  the  Parsnip  suitable  for  agrici!  ure,  though  some 
of  it  may  be  used  for  pasture. 

Between  Clear  Water  River  and  the  Portage  there  are  some  liats  which  may  bo 
cultivated,  though  the  soil  is  light  and  gravelly ;  a  largo  area  of  the  side  hills  and  flats 
is  suitable  for  pasturage. 

Across  the  Portage  the  soil  is  sandy  and  gravelly. 

Between  Hudson's  Hope  and  St.  John  tho  soil  improves  and  is  everywhere  fit 
for  pasturage,  and  in  many  places  rich  and  suitable  for  agriculture. 

From  St.  John  to  Dunvegan  the  soil  is  rich  and  suitable  for  agricullui-e  for  a 
considerablo  distance  on  each  side  of  Peace  River.  Socd  time  commences  about  tho 
end  of  May.  Tho  service-berry  is  voty  abundant  in  the  noiglibourhood  of  Dunvogan 
and  St.  John,  and  large  game,  moose  and  boar  aio  numerous.  A  few  buffalo  are 
reported  to  have  been  seen  in  tho  Spring  near  Mud  River. 

The  timber  on  the  flats  and  side  hills  of  Pack  River,  the  Parsnip  and  Peace 
River  is  spruce,  cotton  wood,  poplar,  black  pine  and  birch  ;  large  and  of  fine 
quality  towards  MacLeod's  Luke,  and  decreasing  in  size  towards  Dunvegan,  where 
the  wood  is  principally  second  growth  poplar,  cottonwood  and  spruce. 

PINE    BIVEB   TOWARDS   SLAVE  LAKE. 

On  the  5th  of  August,  in  company  with  Mr.  Cambio,  I  left  Dunvegan,  crossing 
over  by  land  to  a  point  on  Smoky  River,  near  the  projected  lino  from  Pino  River  to 
Slave  Lake. 

Having  selected  a  crossing  at  Smoky  Rivor,  Mr.  Cambio  continued  tho  explora- 
tion to  Slave  Lake,  and  I  proce-sded  to  Pino  River,  making  a  circuit  to  tho  south 
through  a  part  of  tho  "Grande  Prairie,"  turning  north  about  tho  loiuritudo  of 
Dunvegan,  and  then  westerly  in  tho  direction  of  tho  projected  line  above  mentioned 
to  Pine  River . 

I  met  Dr.  Dawson,  who  had  come  over  the  Pine  Pass  with  the  pack  trains,  on 
the  15th  August,  at  a  point  west  of  Muskrat  Rivor. 

Commencing  near  the  lower  forks  of  Pine  River,  it  will  bo  necessary  to  deflect 
tho  lino  about  9  miles  to  tho  north  to  avoid  high  ground  lying  to  the  east. 

There  is  a  good  crossing  of  tho  river  about  half-amile  bolow  the  Forks,  with  a 
bank  about  60  feet  high  lending  to  it  on  the  west  side,  extending  up  to  near  tho 
canyon  above  tha  Porks. 
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The  bank  on  the  oawt  side  is  about  60  feet  high,  in  front  of  high  ground,  from  500 
to  600  feet  above  the  river. 

The  bridge  Hhould  have  500  loot  of  waterway  and  be  about  70  feet  above  the 
river,  Uie  bottom  of  which  is  rode. 

For  8  miles  along  the  oast  bank  the  work  will  bo  heavy  with  a  grade  of  1  per 
100.  The  slopes  of  the  bank  are  not  difficult  oxceitt  in  a  few  places.  Sandstone 
rock  ciops  out  at  a  height  of  from  100  to  500  feet,  and  the  sIojjo  above  is  grassy  or 
wooded.     There  are  no  largo  streams  or  deep  coolo's  in  this  distance. 

The  line  will  then  enter  the  valley  of  Favol's  Crock  and  coiiLinuo  in  it  to  its 
source,  a  distance  of  about  7  miles;  hero  there  is  a  stream  flowing  north-eastoriy  to 
Peace  River.  This  summit  is  about  700  foot  above  the  crossing  of  Pine  llivor.  The 
valley  of  Pavel's  Creek  is  about  a  mile  wide,  getting  narrower  towards  Pine  River, 
The  bottom  is  wide  and  flat,  but  narrow  with  high  banks  as  it  nears  the  river.  The 
ground  to  south  and  north  is  much  higher,  extending  for  a  considerable  distance  in 
each  direction. 

Between  this  summit  and  Mud  River,  about  19  miles,  the  line  is  carried  still  fur- 
ther northward,  passing  round  the  foot  of  a  range  of  hills.  Tl  e  country  is  nearly 
level  to  within  5  miles  of  Mud  River,  and  the  work  will  be  ligi.l.  The  approach  to 
Mud  River  on  the  west  is  easy.  The  crossing  of  Buffalo  Creek  will  require  a  bridge 
about  50  feet.     With  the  exception  of  a  stream  20  feet  wide,  the  rest  are  small. 

The  crossing  of  Mud  River  will  require  a  bridge  of  400  feet,  60  feet  above  the 
river. 

To  overcome  the  summit  east  of  Mud  River,  which  is  about  340  feet  above  the 
crossirg,  keeping  the  grade  down  to  1  per  100,  it  is  necessary  to  lengthen  the  line  to 
5  miles,  by  placing  the  crossing  some  distance  up  Mud  River ;  this  part  of  the  work 
will  be  heavy  in  places. 

Prom  this  summit  the  lino  follows  down  the  valley  of  Dawson's  River  to  the 
D'Echafaud,  and  down  that  river  to  the  crossing,  a  distance  of  about  16  miles,  de- 
scending about  700  feet.  The  valloy  of  Dawson's  River  is  wide,  with  even  slopes 
and  hills  on  each  side.  The  work  will  be  light.  D'Echafand  River  has  banks  150  feet 
high,  very  steep  in  places,  and  work  will  be  heavy  in  approaching  the  crossing,  pro- 
bably for  3  miles,  it  will  require  a  bridge  300  feet  long,  and  about  CO  feet  above 
the  river. 

Prom  the  crossing  the  line  will  keep  on  the  east  side  of  the  river  for  a  distance 
of  3  miles  to  a  lateral  stream,  which  it  will  follow  to  the  next  summit,  22  miles.  The 
ascent  in  this  distance  is  about  600  feet. 

The  lower  part  of  the  valloy  of  this  lateral  stream  has  high  banks,  sliding  in 
places,  with  some  deep  coole's  entering  from  the  south.  The  work  in  the  D'Echafaud 
valle^',  an<i  for  some  miles  up  the  stream,  will  he  heavy.  The  ground  is  oven  for 
the  remaining  distance. 

The  country  lying  to  the  east  of  this  watershed  is  even  and  undulating,  the  only 
difficulty  being  the  crossing  of  streams,  some  of  them  with  deep  valleys. 

About  6  miles  fi'om  the  summit  there  is  a  stream,  with  a  valley  60  feet  <leop  and 
narrow,  requiring  an  opening  of  fcO  feet.  The  line  is  placed  to  the  south  of  a  branch 
of  this  same  stream,  from  the  west,  running  parallel  to  it.  The  descent  to  this  point 
is  about  260  foot. 

A  branch  of  Muskiat  River  is  crossed  in  about  6  miles  in  a  small  valley  with  a 
bridge  of  80  feet.  Tlio  lino  will  then  keep  to  the  south  of  this  branch  to  secure  a 
favourable  crossing  of  Muskrat  River,  distant  about  5  miles.  Where  the  trail  crosses 
this  river,  below  the  Porks,  the  valley  is  210  feet  deep  and  om-third  of  a  mile  wide 
at  top.  Tho  lino  crossing  will  probably  be  narrow,  and  about  100  foot  deep,  with  a 
bridge  of  80  feet  opening.     The  descent  in  the  last  11  miles  is  about  260  feet. 

Jiotwoen  Muskiat  River  and  Ghost  River,  about  7  miles,  the  ground  is  nearly 
level,  the  line  passes  round  to  the  north  of  some  high  ground  rising  to  the  south,  and 
then  follows  a  more  southerly  course  to  Smoky  River. 

The  valley  of  Ghost  River  is  small  j  it  will  require  a  bridge  of  50  feet,  about  30 
feet  high. 
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Between  Ghost  River  and  Brul6  Kiver,  about  six  mileH,  the  8i.rfaco  rises  90  feet 
in  one  and  one-third  iniios,  then  keeps  about  the  »amo  level  to  the  banks  of  the 
river.     The  counti-v  is  gently  undulating. 

The  valley  of  Brule  River  is  about  one-third  of  a  mile  fror.  bank  to  bank,  and 
30  feet  deep.  A  bridge  of  60  feot  opening  and  70  feet  higii  -vill  bo  required.  The 
approach  on  the  west  will  bo  heavy  lor  about  a  mile. 

On  leaving  Brule  River,  the  line  will  pass  over  a  water-shed  between  Peace  River 
and  Smoky  River,  the  ground  rising  130  feet  in  about  four  miles.  It  then  descends 
into  the  valley  of  Kutoot  Creek  and  Wicked  River,  which  flows  into  Smokj  River, 
near  the  proposed  crossing,  in  all  about  2(j  mile-, 

Work  will  bo  heavy  for  a  mile  east  of  Brule  River,  then  light  over  the  water- 
shed and  down  the  valley  of  Katoot  Creek  (or  a  considerable  distance.  This  valley 
is  wide  and  even  until  it  approaches  Wicked  River,  when  it  becomes  deep  and  narrow 
with  bold  lands  and  occahional  land  slides.  The  valley  ol  Wicked  River  is  also  of  the 
same  difficult  character  to  its  junction  with  Smoky  River. 

The  descent  from  the  water-shed  above  mentioned  to  the  level  of  Smoky  River 
is  about  700  feet  in  22  miles. 

In  the  vicinity  of  the  mouth  of  Wicked  River,  the  valley  of  Smoky  River  is  from 
400  to  500  feet  deep,  about  a  mile  wide  from  top  to  top,  with  an  interval  or  flat  from 
one-fourth  to  one-half  a  mile  wide  on  either  side  of  the  river.  The  slopes  of  the  banks 
are  generally  good  and  stable,  with  ledges  of  8and>tone  appearing  occasionally. 

Where  there  are  sharp  bends,  and  the  current  approaches  the  banks,  there  are 
sometimes  land  slides  from  50  to  100  feet  high. 

The  bridge  is  proposed  to  bo  100  feot  hi^h  with  a  water-way  of  750  feet. 

On  crossing  the  river  the  line  will  follow  the  right  bank,  keeping  in  the  valley 
through  a  long  reach  to  the  eastward,  or  until  the  level  of  the  plateau  is  gained.  The 
grades  west  and  east  of  the  river  will  exceed  1  per  lliO,  and  the  works  will  be  very 
heavy  for  at  least  three  miles  on  each  side  of  the  bridge. 

The  remamder  of  the  route  to  Slave  Lake,  was  examined  by  Mr,  Cambio,  who 
then  returned  to  British  Columbia  via  the  Pine  Pass.  En  route  he  examined  the 
country  lying  to  the  north  of  the  Peace  River  to  Hudson's  Hope,  thence  across  by 
Moberly's  Lake  to  Pine  River. 

As  the  season  was  now  well  advanced  (5th  September),  and  the  prospect  of  meet- 
ing Mr.  Tupper  to  the  west  of  the  Athabasca  was  very  uncertain,  he  being  still  at 
Edmonton  on  the  2nd  of  August.  We  decided  that  the  remainder  of  the  exploration 
eastward  should  be  divided  between  Dr.  Dawson  and  myself.  Dr.  Dawson  undertook 
the  examination  via  Slave  Lake  to  Lac  La  Biche,  and  I  coiiiinued  south-easterly 
from  the  upper  crossing  of  Smoky  River,  the  position  of  which  we  had  previously 
decided,  towards  Dirt  Lake. 

Dr.  Dawson  accompanied  me  to  the  Athabasca,  thence  he  travelled  by  canoe  to 
Slave  Lake,  having  sent  his  assistant  by  the  H.  B.  route  to  examine  the  country 
north  of  Slave  Lake.     We  met  at  Edmonton  on  the  20th  of  October. 
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PINE   RIVER  TOWARDS   DIRT   LAKE. 


50  feet,  about  30 


From  the  crossing  of  Pine  River  near  the  Lower  Porks  for  a  distance  of  about  50 
miles,  this  line  will  be  common  to  the  one  leading  to  Slave  Lake,  except  that  it  will 
keep  the  south  side  of  Dawson's  River. 

It  will  then  follow  up  the  south  bank  of  the  east  or  main  branch  of  D'Echafaud 
River  to  the  watershed  between  it  and  Smoky  River,  about  28  miles. 

The  ground  is  about  400  feot  lower  at  50  miles  than  the  summit  west  of  the 
D'Echafaud,  and  the  line  will  preserve  nearly  the  same  level  for  two  miles  lo  the 
crossing  of  a  considerable  stream  coming  in  from  the  south.  An  opening  of  50  feet 
will  be  required  here,  and  the  approaches  on  each  side  will  be  very  heavy. 

The  line  will  then  ascend  the  east  branch,  rising  about  200  feet  in  12  miles.  A  few 
miles  at  the  lower  end  will  be  difficult  of  construction,  as  the  banks  are  high,  rough 
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and  broken,  with  rock  expoHures  in  places.    The  country  to  the  north  and  south  in 
liigh  fiTid  l)iokon,  ''isinj^  fi'oin  (JOO  to  800  foet  above  the  valleys. 

Foi- the  i«.st  o.' the  distance  to  the  watershed  the  valley  is  more  even,  and  the 
work  will  generally  be  light.    The  roini)indor  of  the  assents  is  about  470  feet. 

On  passing  tiio  summit  the  'ino  will  follow  the  valley  of  Beaver  Lodge  ,River 
for  14  miles,  th"n  ])US8iiig  over  a  low  divide  to  Bear  River  and  crossing  it  the  line 
will  follow  its  north  bank  to  its  junction  with  Elk  River,  ^hich  stream  it  will  follow 
to  Smoky  River,  in  all  about  57  miles. 

The  valleys  of  Ihcse  streams  are  wide  with  even  slopes,  excej)t  the  lower  part  of 
Elk  River,  where  the  banks  nvo  steep  and  bold.  The  work  will  be  light,  except  for 
about  two  miles  as  above. 

The  ground)  falls  about  100  feet  in  two  and  a  half  miles  to  the  crossing  of 
Boavor  Lodge  River.     This  stream  will  require  an  opening  of  about  50  feet. 

The  descent  to  the  divide  between  this  and  Boar  River  is  about  270  feet,  and  the 
remainder  of  the  descent  to  Smoky  River,  about  850  feet. 

Bear  Rivor  will  require  an  opening  of  80  feet,  and  another  stream  flowing  into 
Boar  Lake  30  foet. 

The  best  crossing  of  Smoky  River  is  at  the  mouth  of  Elk  River,  where  the 
bridge  will  be  500  feet,  about  30  ieet  above  the  river.  The  banks  here  are  from 
300  to  400  feet  high,  and  about  l!'reo  quarters  of  a  mile  from  top  to  top.  In  many 
places  «/hore  thoj  stream  touches  the  base  of  the  slopes,  the  land  slides  from  60  to 
'-00  fcot  high,     Q'hei'O  are  generally  il  ts  on  either  side  of  t.,&  rivor. 

'J'he  lino  will  follow  tlicoawt  lank  lo,  two  miles  to  the  mouth  of  Simonetto  River; 
about  a  quarter  of  a  mile  of  this  will  be  heavy  on  account  of  land  slides. 

F'.-om  Smoky  Rivor  to  Little  Smoky  River  the  groater  part  of  the  work  will  be 
easy,  as  the  country  is  oven  and  undulating.  The  l\ne  will  cross  Simonette  River,  and 
having  aK^^nded  to  the  pbUoau  love'  will  follow  the  river's  course  f  r  a  considerable 
distance,  then  the  valley  of  a  tributary  stream  to  its  source,  within  eight  miles  of 
liittlo  Smoky  River.  There  are  a  few  largo  coolo's  cutting  through  the  north  bank  of 
Simonette  River,  and  it  will  bo  necossar"  to  keep  the  line  near  the  bottom  of  the 
valley  till  they  are  crossed.  The  banki,  of  Simonette  Ri\  or  are  400  foot  high,  2,000 
feet  apart,  and  the  work  will  lo  heavy  in  ])lacos  till  the  upper  level  is  reached.  T!io 
bridge  will  Lj  50ii  foet  waterway  and  30  feet  high.  Tho  distance  from  Smoky 
River  to  the  watershed  of  Little  Snxoky  River  is  about  68  miles,  and  tho  ascent  in 
distan(!e  about  1,100  foet. 

The  lino  will  tnon  descend  to  the  crossing'ofLittle  Smoky  River,  falling  about  130 
foeii  n  12  miles.  This  val'oy  is  about  100  foot  deep,  and  fronva  quarter  to  a  half  mile 
wide.  The  bardis  iue  gcnorailv  oven,  with  occasional  laiid-slides  and  some  rock 
expo8U''es.     Tho  stream  will  require  a  bridge  IrJO  fcst  opening  and  30  foet  high. 

Between  Liiflo  Smcky  Rivor  and  the  Athnba^ca,  there  is  a  high  ridge  of  hills, 
extending  in  a  north-easterly  diroctior,,  and  parallel  to  tho  Athabasca.  The  most 
favorable  pass  in  tho  neighborhood  ofo'ir  trail  is  by  the  valley  of  Mar.^h  Head  River. 
There  are,  liowever,  two  other  valleys  more  to  the  north,  or  lower  doWi  Little 
that  of  Smok}'  Hivcr,  the  stream  flowing  through  tho  Eoswagun  Lake,  and  also  of 
Goose  River,  whore  favorable  lines  may  bo  found  to  the  Atha'i.ioca. 

'^iioso  hills  rise  to  a  height  of  about  700  feet  above  Little  Smoky  Rivor,  and  600 
foet  above  the  Athabasca. 

To  reach  the  valley  of  MarcU  Head  River,  it  will  bo  uoccssary  to  deflect  tho 
line  to  tho  .south  I'or  10  miles,  where  tho  dividing  ridge  is  about  5u0  foot  above  Little 
Smoky  River,  It  will  then  descend  the  valley  of  Marsh  Head  Rivor  to  its  junction 
with  the  Athabasca,  falling  aOout  400  foet  in  20  miles.  Tlio  valley  of  Marsh  Head 
Rivor  is  broad,  and  ho  sIojjos  good,  tho  bottom  flat  and  marshy.  The  work  on  this 
portion  will  bo  mciovatoly  heavy,  there  b  ing  some  deep  cross  valleys. 

Tho  Athabasca  is  a  largo  rapid  riv(  ui  a  dtiop  "alley,  from  three  to  four  miles 
wide  altop,  and  al>()ut  half  a  mile  in  the  >  -oni.  Tiioro  .ire  numerous  islands,  flats,  and 
benches  sUuiding  from  30  to  100  Ieet  iu,o\  j  the  river.  The  cro8s;i:g  will  bo  near  the 
mouth  of  Marsh  Head  River,  and  will  require  a  bridge  of  600  feet  opening,  30  feet 
high, 
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Between  the  Athabasca  and  McLood  Rivers,  the  country  ia  very  hilly  and  broken. 
Inunodiately  to  the  east  of  the  Athabasca  the  inlls  ire  'JOO  feet  above  the  river, 
increasing  in  height  to  iho  south,  and  also  towards  the  McLood.  One  of  the  ritigos 
passed  over  on  the  trail  is  1400  feet  above  the  Athabasca.  The  intervening  valloya 
are  from  300  to  600  feet  d  <>r?.  Towards  the  north  the  hills  gradually  docreaso  in 
height,  and  terminate  near  ;'- j  Athabasca. 

To  overcome  these  difficulties  it  will  be  necessary  to  follow  a  circui<^<ius  course, 
northward,  passing  round  the  shouldors  of  the  hills,  and  up  the  valleys.  The 
undulations  will  be  about  300  feet  and  the  grades  nearly  1  per  100  throughout  the 
greater  part  of  the  distance,  .'>8  miles.  The  work  will  generally  bo  heavy,  particu- 
larly at  the  crossing  of  u  large  rapid  stream,  flowing  into  the  JlcLood,  which  will 
require  a  bridge  100  feet  long  and  100  feet  high.  Throe  other  streams  will  require 
bridg'>8  from  30  to  100  feet  each. 

A  practicable  line  may  also  be  found  by  following  down  the  Valley  of  the 
Athabaska,  to  near  the  confluence  of  tlio  McLood,  then  up  the  latter  river  to  the 
crossing.  This  course  will  suit  the  lines  via  Goose  Eivor,  or  Eoswagun  Lake  above 
mentioned. 

Where  the  lino  crosses  the  McLeod,  the  ground  is  about  200  feet  higher  than  at 
the  Athabasca  crossing.  A  bridge  30i)  foot  long  and  40  feet  high  will  oo  required. 
The  valley  is  wide  and  even,  and  the  banks  of  the  river  100 feet  high,  with  occasional 
low  flats.     Handstono  rock  appears  in  many  places. 

Five  miles  west  of  the  McLeod  we  reached  Mr.  Tupper's  trail,  and  ascertained 
that  he  had  retiirnod  to  Edmonton,  in  consequence  of  the  difficulty  of  cutting  through 
the  windfalls,  and  being  short  of  provisions. 

The  trail  was  m:i<l(i  for  some  miles  further  west,  and  some  of  the  party  had  gone 
on  foot  to  the  Athabasca,  and  had  loft  a  momorindumat  the  river,  which  Dr.  Dawson 
found,  on  his  journey  down. 

The  lino,  on  leaving  the  McLood,  will  ascend  to  the  watershed  of  the  Lobstick, 
V  Ui  'es  with  a  vise  of  300  feet,  following  the  valley  of  a  small  stream.  On  about  a 
roilo  of  this,  near  the  McLeod,  the  work  will  be  heavy  and  the  rest  light. 

Ii  will  then  descend  by  the  north-west  branch  of  the  Lobstick  to  Dirt  Lake 
reaching  it  in  )5  miles,  and  falling  about  300  foot.  The  valley  of  this  stream  is 
bioad  and  swampy,  extending  a  conniderablo  distance  to  the  south.  To  tho  north 
the  country  is  high  and  hilly,  apparently  for  a  long  distance.  Work  will  generally 
bo  light  to  Dirt  Lake,  except  tho  crossing  of  three  streams  requiring  bridges  of  30 
feet. 

From  tho  head  of  Dirt  Lake  to  tho  located  line,  the  railway  will  follow  tho 
north  shore,  and  cross  the  Lobstick  near  the  lower  end  of  the  lake,  thence  along  tho 
south  side  of  the  Lobstick;  in  all  about  20  miles.  The  fall  in  this  distance  will  not 
exneed  50  feet. 

The   north-western   shore   of  Dirt  Lake  is  bold  and  broken,  rising  to  high  hills 
for  two-thirds  of  tho  length  of  the  hike,   causing   heavy   work.     For   tho  I'omuiuing 
distance,  tho  ground  is  even,  but  marshy,  and  the  svork  will  bo  light. 
Tho  Lobstick  will  require  a  bridge  100  water-way  and  30  feet  high. 
The  total  distance  from  Pine  River  to  tho  located  lino,  as   above,  is  347  miles, 
joining  the  located  line  near  tho  1,272nd  milo,  or  statioi;  268  of  Lucas'  Survey. 

All  distances  given  in  this  report  are  estimated,  in  most  cases  by  the  various 
rates  of  travel,  chocked  occasionally  by  observations  for  latitude;  liulas  the  ccmntry 
traversed  is  very  rough,  and  filled  with  windfalls  and  brules,  particidarly  from  Pino 
River  to  tho  Lobstick,  they  should  be  considered  as  only  approximately  correct. 

The  ris  ai  I  fail  are  taken  from  constant  readings  of  a  small  aneroid,  which 
method  can  only  be  relied  on  for  comparative  heights,  taken  at  short  intervals  of 
time. 

80" ,    TIHBJSR,  &o. 

The  land  most  suitable  for  agriculture  is  found  in  tho  plateaux  of  tho  valley  of 
Peace  Rivor  and  its  tributaries.    Those  plateaux  extend  from  4  to  20  miles  on  each 
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Bide  of  the  banks  of  the  rivors,  decreasing  in  width  towards  the  sources,  and  are 
Bopiirutcd  I'rora  each  other  by  laiigea  of  hilly  broken  country  forming  the  watersheds 
between  tbo  tributaries. 

The  b'st  part  of  the  country  may  be  comprisi'd  in  the  space  between  latitude 
54°  30'  and  5()°  30',  and  between  longitude  117°  aiid  121°,  in  tne  Hhape  of  an  A,  with 
its  ajKix  near  Hudson's  Hope.  A  very  cuiiuiderabw  portion  of  tliia  area  is  taken  up 
with  tlio  ranges  of  hills  above  sjwken  of. 

The  plateaux  stands  from  800  to  1,000  feet  above  Peace  River,  and  at  leswr 
heights  above  the  tributary  streams,  according  to  their  distance  frum  the  main  river. 
The  soil  is  very  rich,  resting  on  a  sub  soil  of  silt,  but  the  surface  appeared  wci  acd 
cold,  caused  probably  by  recent  heavy  rains. 

On  the  ridges  the  soil  is  generally  light,  and  in  some  parts  sandy. 

The  surface  of  the  plateaux  is  undulating  and  occasionally  hilly,  with  openings 
or  prairies  varying  from  a  mile  to  5  miles  in  width  covered  with  grass  nea  vine,  &c. 

The  rest  of  the  country  is  covered  with  woods,  generally  sec  .  .  'rowth,  of 
poplar,  Cottonwood,  spruce,  pitch  pine,  birch  and  tamarac.  There  ■  ;.fge  areas 
of  brules,  and  windfidls,  making  it  a  very  difficult  country  to  explore. 

The  spruce  and  cotvoiiwood  in  the  river  bottoms,  and  occaaionally  on  the  high 
lands  is  large,  and  of  good  quality. 

From  Little  Smoky  River  to  the  located  lino  at  the  Lobstick,  the  soil  in  the 
valley's  and  side  hills  is  generally  good,  though  frequently  wot  and  marshy.  On  the 
high  grouiid  light,  somolimes  sandy,  and  barren,  with  mcis  and  muskegs. 

There  are  a  few  small  prairies  in  the  Lobstick  Valley,  the  rest  of  the  country  is 
covered  with  po])lar,  cottonwood,  spruce,  pitch  pine,  birch  ard  tamaiac,  mostly 
of  the  original  growth,  a  large  proportion  being  of  good  size  and  fine  quality.  Brules 
and  windfalls  are  numerous,  and  very  extensive  in  thin  section  of  the  connti-y. 

A  seana  of  coal  8  inches  thick  was  found  near  the  water  level  of  Pine  River. 
Small  blocks  were  found  in  the  j,ravel  of  other  streams,  widly  separated  from  each 
other, 

CLIMATE. 

So  little  has  been  done  in  the  Peace  River  country  in  the  way  of  grain  raising,  it 
is  not  easy  to  form  a  correct  opinion,  as  to  its  capabilities  in  that  respect. 

Wheat  has  been  grown  successfully  at  Hudson's  Hope,  i)unvegan,  and  Slave 
Lake.  Bnrloy,  oats,  and  roots  may  be  considered  a  sure  crop,  and  the  ordinary 
garden  vegetables  thrive  well. 

During  our  stay  in  the  country  (August)  wo  experienced  fi'ost  occasioniilly.  On 
the  6lh,  ice  formed  in  the  water  bucket  at  night,  and  on  tho  21st  there  were  14°  of 
frost  four  miles  west  of  Mud  River,  and  about  twenty  miles  south  of  Peace  River. 
During  the  day,  the  sun  was  hot  and  powerful.  We  wore  informed  that  frosts  occur 
occasionally  in  .Tune,  but  very  seldom.  In  July  in  the  "  Grand  Prairie,"  lying  south 
of  high  ground  and  to  the  south  of  Peace  River,  summer  frosts  are  said  to  bo  loss 
froi]uont.  A  coraparisoii  of  the  foliage,  in  tho  early  part  of  September,  appeared  to 
confirm  this. 

The  snow-fall  is  said  to  bo  from  18  to  30  inches,  it  has  very  rarely  been  known 
tc  be  much  deeper.  Horses  winter  out  well  on  the  side  hills,  where  shelter  is  near 
at  hand. 
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PEMBINA   RIVER  TO  THB    WILLOW  ^HILLS,  WEST    OF  BATTLEPOBD   VIA    8ABKAT0HEWAN. 

Continuing  mj'  jonrney  to  Edmonton  and  Baltlcford,  I  made  an  examination  for 
an  o.lte'-nativo  l  no  between  the  Pembina  River  and  the  Willow  Hills,  with  tho  object 
of  avoiding  heavy  work  on  the  lino  surveyed  in  1876,  at  various  points,  viz: 

Tho  difficult  country  botween  White  Lake  and  the  North  Saskatchewan;  tho 
crossing  of  this  liver;  also  tho  crossings  and  approaches  to  White  Mud,  Buffalo  and 
Grizsly  Bear  Coolo's. 
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>i'  Pine  River, 
ited  i'rom  each 


ISKATCHEWAN. 


The  proposed  line  will  leave  the  present  location  near  the  1,265th  mile,  at  the 
watershed  between  the  Pembina  and  Sturgeon  Kivor.  It  will  then  descend  the 
valley' of  the  latter  river,  keeping  alont^  the  north  shores  oC  l{ound  ]jako,  Lac  des 
Isles  and  Luc  Ste.  Ann.  The  lino  will  probably  cross  the  Sturgeon  thioc  times  to 
avoiil  long  bends  in  the  river  to  the  noi'th  and  south,  the  east  crossing  being  bolew 
Big  Lake,  near  St  Alberts. 

Fiom  this  place  it  will  pass  over  a  low  divide  to  the  Saskatchewan,  crossing 
the  river.  Fort  Saskatchewan,  about  20  miles  below  Fort  Edmonton.  Thence  round 
the  noith  shoulder  of  the  Beaver  llills  to  the  chain  of  lakes  and  Vermilion  Kiver, 
the  valley  of  >vhich  it  will  follow  till  the  stream  takes  a  northerly  direction.  Tho 
line  will  then  leave  this  valley,  and  jiassing  round  the  north  side  of  the  Four  Jilackfoot 
llills,    it  will  again  join  the  surveyed  line  near  the  1,030th  ini.e  in  tho  Willow  Ililis. 

The  length  of  this  deviation  will  be  about  230  miles,  and  will  probably  be  a  few 
miles  shorter  than  tho  lino  of  1875. 

The  upper  part  of  Sturgeon  Kiver  Valley  is  wide  and  even  to  the  outlet  of  Lao 
Ste.  Ann.     The  bottom  is  marshy  and  the  hills  rise  with  oven  slopes  on  each  side. 

At  a  few  bold  points  on  the  north  shore  of  Lac  des  Isles,  and  on  the  stream 
between  this  I;»ke  and  Lac  Ste.  Ann,  the  work  will  bo  moderately  heavy  and  the  re- 
mainder liglit.    The  descent  in  this  distance  is  small. 

From  Lac  Ste.  Ann  to  the  tirst  crossing  of  the  Sturgeon,  the  valloy  is  narrow, 
with  high  grouiiii  to  the  north.  The  descent  hero  is  more  rapid  and  the  work  WiU  bo 
moderately  heavy.     The  banks  nt  tho  crossing  are  about  30  feet  high. 

Between  the  first  and  thi'd  crossings,  the  valley  is  wider  and  even,  and  tho  work 
will  be  light,  passii.g  over  undulating  ]dains  rising  to  the  south  up  to  the  second 
cros.sing,  and  to  the  north  between  the  second  and  third.  The  descent  in  the  river  in 
this  distance  is  small.  The  banks  at  the  lower  crossing  are  about  70  leot  h'gh  and 
a  qup.rcer  ol  i  mile  apart.     Bridges  100  feet  each  will    be  required  at  the  crossings. 

From  St.  Albert  to  tho  Saskatchewan  tho  ground  is  even  antl  undulating,  and  tho 
work  will  be  light. 

The  proposed  crossing  is  to  an  island  formed  by  a  slough  about  100  feat  wide. 
Tho  banks  stand  from  20  to  30  feet  above  the  water  on  each  side  and  are  firm  and 
permanent.  On  the  west  side  there  is  a  flat  about  two  miles  long  and  half  a  milo 
wide,  rising  by  an  even  slope  to  the  plateau  level,  about  150  feet  above  the  river.  On 
the  east  side,  on  leaving  the  island  the  flat  is  narrow,  and  the  ground  rises  to  70  feet 
above  the  river,  ami  continues  to  ascend  slowly  to  tho  Beavcsr  llills,  which  are  here 
about  five  miles  distant.  A  britlgo  with  a  water-way  of  ^00  foot,  will  be  required 
acro.ss  the  main  channel,  and  another  of  100  feet  across  tho  slough.  The  approaches 
on  each  side  will  be  moderately  heavy  for  about  a  mile. 

On  leaving  the  Saskatchewan  the  line  will  follow  a  north -easterly  course  for  about 
20  miles  to  the  north  end  of  the  Beaver  Hills.  Tho  a.Hcent  in  the  first  10  miles  is 
about  250  feet,  then  nearly  level.  The  ground  is  even  and  undulating,  and  tho  work 
will  be  light. 

From  the  end  of  the  Beaver  Hills  tho  direction  is  more  easterly  to  tho  valley  of 
Vermilion  Hiver,  about  30  miles. 

A  stre.Tm  30  feet  wide  is  cro.ssod  in  about  10  miles,  running  north  to  the  Saskat- 
chewan. The  valley  is  a  quarter  of  a  milo  wide,  and  O'Ofcot  deep.  Tho  water-shod 
to  Vermilion  River  is  two  miles  cast  of  this  stro.'im. 

The  descent  of  the  Vermilion  River  is  small,  and  the  intervening  country  is  un- 
dulating,  with  occasional  hills  to  north  and  south.     Tlie  work  will  bo  light. 

The  line  will  follow  the  valley  of  Vei'inilion  River  southerly  for  about  40  miles, 
keeping  on  tho  north  Hide,  along  the  shores  of  the  chain  of  lakes.  The  valley  is  about 
one  milo  wide  at  bottom,  two  at  top,  and  from  100  to  150  feet  deej) ;  the  slopes  are 
even,  and  there  are  fow  places  where  heavy  work  will  bo  lequired.  The  fall  of  tho 
stream  is  small  throughout  this  distance. 

To  the  south  the  coiintr\'  rises  in  small  hills  and  - 1  Iges  to  a  height  of  300  to  400 
feet  above  the  river.  The  Ver.milion  will  require  u  bridge  with  au  opening  of  100 
foot.     There  arc  no  largo  streams  flowing  in  from  tho  north. 
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On  crossing  tho  river  the  lino  will  follow  a  very  direct  easterly  course  to  the 
Burveyed  lino  of  1875.  Tho  work,  in  ascending  to  tho  plateau  level,  will  bo  mode- 
rately heavy  for  ahout  two  miles.  In  about  30  miles  tho  line  will  pass  over  the 
water-shod  to  Battle  Eiver,  rising  about  350  foot  in  that  distance. 

In  this  part  of  the  country,  the  ground  rises  to  tho  south  towards  the  Four 
Blackfoot  Hills,  and  is  hilly  and  rolling,  wilh  undulations  from  40  to  150  foot.  The 
bills  are  dotr.ched,  and  there  will  probably  bo  no  uii?iculty  in  finding  a  satisfactory  line, 
by  keeping  to  tho  north  of  tho  trail,  where  tliere  soeiiis  to  be  a  valley  running  in  the 
direction  of  tho  proposed  lino.  This  course  will  also  bo  tho  most  direct,  while  even 
in  tho  neighborhood  of  tho  trail  a  piacticablo  lino  can  be  found.  The  work  will  gene- 
rally bo  light,  and  occasionally,  moderately  heavy. 

Prom  the  Battle  River  water-shod  to  tho  located  line,  the  country  is  oven  and 
undulating,  and  tho  work  will  bo  light. 

Tho  line  above  described,  between  tho  Saskatchewan  River  and  tho  surveyed 
line  at  Willow  Hills  is  circuitous,  and  it  is  probable  that,  on  further  examination,  a 
shorter  lino  can  be  found  by  crossing  tho  Beaver  Hills  more  directly  and  following  a 
course  leading  to  the  south  bend  of  the  Vermilion  Rivor.  thonco  to  the  same  point  or 
junction  with  the  line  of  1875  in  tho  Willow  Hills.  This  line  would  cross  tho  Vetf 
milion  near  its  source,  whoro  tho  valloy  is  probably  small,  with  a  bridge  of  60  feo- 
opening,  and  would  be  considerably  shorter  than  the  surveyed  line.  The  grades 
would  not  be  excessive,  but  tho  work  would  occasionally  be  heavier. 


SOIL,  TIMBER,  ETC. 

Between  the  Pembina  and  Willow  Hills,  on  thi  i  route,  the  soil,  with  very  little 
cxcnption,  may  bo  dosci-ibod  as  excellent  farming  land,  particularly  in  tho  neighbor- 
hood of  Edmonton  and  tho  Beaver  Hills. 

To  the  east  of  Egg  Lake  the  soil  is  lighter,  but  still  good.  Towards  the  Willow 
Hills  it  improves,  and  is  very  good.  On  tho  slopes  and  tops  of  hills  it  is  light  and 
clayey,  with  boulders  occasionally. 

The  appearance  of  tho  country  has  improved  very  much  In  the  last  three  years 
in  tho  vicinity  of  Edmonton.  There  are  now  extensive  farms  between  Lac  Ste.  Ann 
Rnd  the  Beaver  Hills,  growing  wheat  and  other  grain  in  large  quantities.  Several 
Bpocimens  of  grain  and  straw  wore  obtained  from  the  settlors,  who  seemed  to  bo  well 
pleased  with  their  prospects.  Potatoes  and  root  crops  ^are  very  successfully  culti- 
vated. 

The  country  is  wooded  to  a  point  a  fow  miles  east  of  Lac  Ste,  Ann ;  then  open 
prairies,  alternating  with  copses  of  woods  to  near  Egg  Lake,  and  thence  to  the 
Willow  Hills,  prairie  land  predominates  and  wood  is  generally  scarce. 

Second  growth  poplar,  cottonwood,  spruce  and  birch  are  the  prevailing  woods, 
but  round  tho  shores  of  Lac  Sto.  Ann,  there  is  some  fine  large  spruce  and  cottonwood 
of  good  quality. 

We  arrived  at  Winnipeg  on  the  !ind  December,  having  ^iperionced  very  cold 
weather  between  Edmonton  and  Winnipeg. 

I  have  the  honor  to  be,  Sir, 

Your  obedient  servant, 

HENRY  A.  F.  MacLEOD, 


M.Imt.C.E. 


Sandford  Fleming,  Esq  ,  C.M.G.,, 
Enginoor-in-Chiof. 
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report  on  the  trial  t,ocation   survey,  from   head  of  work  inlet  up  the 
8keena  river,  by  mr.  oeoroe  a.  keeper. 

New  Westminster,  B.  C, 

January  23rd,  1880. 

Sandford  Fleming,  Esq.,  C.M.G. 
Engineer-in-Chief. 

Dear  Sir, — In  accordftnce  with  the  Hiibstanceof  your  instructions,  my  work  for 
the  past  season  has  boon  contined  to  a  trial  location  from  tlie  head  of  the  Warif 
Inlet  through  the  -'divido"  to  the  Skeena  liivor,  and  thence  as  fai'  eastward, 
following  the  north  or  right  bank  of  the  river,  as  the  season  would  admit ;  also 
embracing  an  examination  ot  the  shores  of  Wark  Inlet  with  a  view  to  the  ultimate 
extension  of  the  line  to  Port  Simpson,  and  a  ;.  oneral  opinion  as  to  the  adaptability  of 
that  point  as  a  terminal  harbor  for  the  Canadian  Pacific  Railway. 

On  the  3rd  of  June  last,  in  company  with  Messrs.  Cambio  and  McLood,  I  left 
for  Victoria  on  the  Hudson  Bay  Go's,  steamer  "  Princess  Louise,"  landing  my  party 
and  supplies  at  Port  Essin^-ton  on  the  5th. 

Port  Essington  or  SpucKsute  is  a  small  Indian  village  or  trading  post  at  the 
mouth  of  the  Skeena,  and  about  nine  miles  below  the  southern  or  Skeena  entranc  to 
the  divide,  leading  to  Wr.rk  Inlet. 

On  the  following  day, — Mr.  Cambio  having  secured  the  steamer  for  that  purpose — 
an  examination  of  Port  Simpson  ,".nd  Wark  Inlet  was  made,  and  returning  to  Port 
Essington,  I  joined  my  party  the  same  evening. 

As  Mr.  Cambie  has  in  his  report  given  a  mil  and  exhaustive  description  of  the 

foints  embraced  in  that  part  of  your  instructions  relating  d'  Port  Simpson  and  Wark 
nlet,  it  will  bo  unnecopsary  for  me  to  give  it   more  than    ;i    brief   noiice,   contining 
myself  more  particularly  to  the  portion  covered  by  my  trial  location. 

As  all  nautical  authorities  have  agreed  ujxui  the  advantages  of  Port  Simpson 
over  any  existing  harbors  on  the  northern  coast,  there  onl}'  remains  the  question  of 
its  capacity  and  the  facilities  of  its  land  approaches,  to  determine  whether  it  may  be 
considered  as  a  tit  terminal  point  for  an  important  railway,  and  if  filling  the  require- 
ments consequent  upon  such  an  important  selection. 

The  area  of  the  harbor  is  suificient  fur  the  purpo:  \  possessing  an  iinchorugo  of 
over  four  square  miles,  [t  is  sheltered  to  the  north  and  west  by  the  shores  an<l  out- 
lying islands,  but  is  exposed  in  part  to  the  H.W.  wind  ;  thoHoa,"liowevor,  is  bit^ken  by 
a  reef  or  kelp  bed  forming  a  luitural  breakwater,  but  which  does  not  prevent  the  full 
force  of  the  wind  being  felt  from  that  direction,  and  would  possibly  pr  )vo  awkward 
for  veBsels  exposed  to  its  full  force,  but  there  is  still  a  comparatively  large  area  of 
sheltered  anchorage  left. 

The  shores  are  low,  sloping  back  gradually,  easy  of  approach  and  suitable  tor 
extensive  wharfage,  and  possessing  a  building  area  of  Hufflcieut  extent  to  meet  any 
requirements  of  the  future. 

The  entrance  to  Wark  Inlet  from  the  Portland  Channel,  somo  eight  miles  wide  at 
this  point,  is  easy  of  approach,  but  not  exceeding  2,000  feet  in  width',  with  deep  water 
to  the  base  of  the  bluffs  forming  the  shores  on  either  side. 

In  the  extension  of  the  line  from  my  initial  point  at  the  head  of  Wark  Inlet 
northward  lo  Port  Simpson,  somo  32  miles,  tho  work  may  be  classed  as  very  heavy, 
and  Bome  six  miles  excobsively  so.    Tha  outline  of  the  shore,  although  generally 


w- 


direct,  is  very  irregular,  sharp  indentations  arc  I'roquont,  varied  by  projecting  points 
of  oitlier  rock  or  bi'okon  rocky  side  hill,  in  profile  varying  from  slopes  one,  one  and 
a  halt' and  two  to  one.  Altliough  the  tide  rises  and  tails  soino  IH  feet,  th<M'o  is  no 
margin  or  beach  available  for  the  embankment,  anil  tlia  lino  must  therefore 
be  almot-t  entirely  in  cutting,  which  '.vill  be  hoav^-  and  through  very 
expensive  material,  as  1  fancy  Ultle  but  solid  rock  would  bo  encountered 
in  its  construction.  A  depression  through  which  the  lino  can  be  carried  without 
difficulty,  runs  from  the  hai-bour  of  Port  Simji^on  through  to  Wark  Irdet. 

The  head  of  the  iniet  cannot  bo  considered  as  in  any  way  suitable  as  a  tei-minus; 
even  as  a  temporary  one  it  has  many  'lisadvantages.  The  area  of  anchorage 
assumed  at  30  fiitlioms,  exists  oidy  at  tius  ■-  xlreme  end,  and  is  of  ^'ery  limited  extent, 
hiiving  onlj^  a  frontag"  of  about  a  mile  in  lunglh  and  a  width  not  exceeding  500  foot 
from  the  shore.  The  bottom  is  of  rock  and  bad  holding  ground,  and  consequently 
artificial  means  in  the  shape  of  anchoring  buoys  would  have  to  bo  provided,  and  no 
vesselcould  approach  her  anchorage  under  sail  with  safety. 

From  the  same  cause,  the  wharfing  would  have  to  bo  of  cribbing,  as  I  have  no 
idea  that  piles  of  iiny  description  could  bo  used  successfully.  The  shores  are  so  pre- 
cipitous that  but  little  room  can  bo  found  for  building  purposes.  In  the  valley  of 
the  two  streams  emptying  itjtotho  inlet  at  this  point,  there  is  a  small  area,  but  the 
greater  portion  of  this  space  would  be  required  for  the   railway. 

Wo  are  unfortunately  obligeil  to  leave  tide-water  with  a  heavy  grade  and  sharp 
curvature  to  reach  the  summit  of  the  "  divide."  This  divide  consists  of  a  gap  in  the 
mountains  forming  the  north  shore  of  the  Skeena,  giving  access  to  the  head  of  the 
inlet.  There  is  a  summit  of  some  2(50  feet  between  the  watei'softho  Skeona  JRivor 
fi'id  those  of  Wark  Inlet,  lying  about  equidistant  from  both  waters.  A  largo  and 
ra)iid  stream,  the  "  Kla-ah-mah,"  heading  in  the  small  lakes  and  swamps  of  the 
"summit,"  discharges  into  Wark  Inlet,  and  a  similar  one,  but  siiiallor,  the  Klaahdab, 
into  the  Skeena  River.  The  distance,  taken  in  a  direct  line  from  tiio  inlet  to  the 
Skeena,  is  about  8  miles.  Unfortunately  for  our  purpose,  tho  summit  consists  of  a 
swampy  fiat  nearly  three  miles  acro.ss,  thus  reducing  the  distance  to  overcome  tho 
ascent  from  tho  inlet  to  four  and  a  half  miles.  The  fall  of  tho  creek  is  too  rapid  to 
admit  of  following  it  with  the  line,  consequently  wo  are  thrown  im  the  side  hill  for 
grade,  which  is  8((!0j),  bioken  and  rocky;  and  oui-  connection  with  tho  waters  of  tho 
inlet  is  a  mile  north  of  its  actual  head  or  the  mouth  of  the  Kla  ah-mah,  and  on  the 
western  side.  A  line  back  from  this  point,  and  swooping  round  the  head  of  the  inlet, 
would  be  tho  most  advantageous  for  a  line  of  wharting  for  a  temporary  terminus,  as 
also  necessary  to  coimoct  with  tho  ground  upon  which  buildings  and  shops  could  be 
erected.  In  the  descent  towards  the  Skeona,  a  maximum  grade  of  1  per  100  obliges 
us  to  adhere  to  the  side  hill,  which  is  oven  more  broken  than  that  ascended  from  tho 
inlet,  and  al.so  necessitates  swinging  r.p  tho  valley  of  tho  Skeoux, — a  large  tributary 
of  the  Skooiui, — to  attain  a  proper  elevation  for  crossing  that  river,  after  which  wo 
emerge  on  tho  vitlley  of  the  Skeena  jiroper,  a  distance  of  some  I'.i^  miles  from  my 
initial  point.  Were  a  steeper  grade  admissable,  say  1.40  per  100,  it  would  enable  us 
to  cross  the  .Skeeux  at  its  mouth,  and  J  lining  tho  former  lino  at  1  {^  miles,  effect  a 
saving  in  distance  of  over  2J  miles,  besides  giving  bettor  alignmontand  lighter  work. 

The  Skeena  River  is,  at  this  jxiint,  about  1^  miles  in  width,  with  tho  same  varia- 
tiou  of  tide  as  at  the  head  of  Wark  Inlet,  vi;^.,  IS  feet,  and  although  tho  sliorcs  are 
abrupt  and  rocdty,  there  is  a  margin  of  from  200  to  300  feet  at  low  tide. 

I'he  line  follows  tho  slioi-o  as  (•lc>>ely  ;is  pi'acticablo,  with  a  grade  averaging  10 
feet  above  extreme  flood.  I  have  endeavored  so  to  place  it  as  to  economise  rratorial 
as  much  as  pos^ible,  and  to  make  tho  cuttings  furnish  material  sufficient  lor  the  banks, 
a  great  portion  of  which  will  be  reuche<i  by  high  tide.  As  the  material  is  rock,  thoro 
will  be  no  protection  needed.  There  was  no  appearance  of  any  abra- 
sion on  either  trees  or  bardc  t)y  the  action  of  ice,  and  am  satified  that  tho  embankmonta 
will  need  no  further  protection  I  ban  ihat  allorded  by  tho  inatorial  composing  them. 
Ulutts  occur  at  frequent  intervals,  in  many  cases  with  a  dopih  of  water  at  their  base 
that  renders  it  necessary  to  keep  the  line  in  cutting. 
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Glncial  streams,  subject  to  anow-slidos,  which  would  effect  the  lino,  h.n'o  been  crossed 
at  an  elevation  admitting  of  tiiunelling.  The  bhittsi,  as  a  general  thing,  are  of  bare, 
smooth  rocif,  offering  no  chance  for  an  accumuUition  oi'  unow  Hutticioiit  to  en- 
danger the  worlc,  and  which  would  slide  before  acquiring  anydoplii  or  weight;  still  u 
covering  of  some  kind  would  have  to  bo  provided  to  jirevont  the  track  tilling  during 
a  succession  of  heavy  falls. 

The  shores  are,  in  all  cases,  steep  and  heavily  timbered,  and  with  very  largo 
trees,  principally  spruce,  cedar  and  hemlock.  The  ground  is  covered  with  a  great 
quantiiy  of  fallen  timber  and  dense  underbrush,  making  progress  diilicult  and  «low. 

These  general  characteristics  exist  np  to  the  y4th  mile,  or  the  exUenae  point  at 
which  the  action  of  flood  tide  was  perceptible.  From  this  point  there  is  an  improve- 
ment in  thegenei'al  features  of  the  country,  the  bluti's  become  more  rare,  and  laige  flats 
of  considerable  extent  more  frequent;  these  flats  are,  in  all  cases,  heavily  timbered,  but, 
with  few  exceptions,  are  slightly  overflowed  at  extreme  high  water. 

The  width  of  the  river  bed  continues  about  the  same,  averaging  from  IJ  to  2  miles 
in  width,  the  main  channel  alternating  from  side  to  side;  a  groat  portion  of  the  bed 
of  the  river  being  tilleil  with  islands  covered  with  popular  and  spruce  and  intersected 
by  innumerable  high  water  sloughs  in  all  directions. 

There  is  a  gradual  but  marked  dimirmtion  in  the  quantities  and  consequent  cost 
in  each  section  of  10  miles  up  to  the  50th  mile;  the  last  section  located  from  the  50th 
to  the  COth  mile  may  safely  bo  taken  as  a  fair  average,  possibly  a  little  in  excess  of  the 
quantities  for  a  corresponding  distance  as  far  as  my  examination  extended,  or  to  the 
80lh  mile. 

Upon  the  receipt  of  your  supplementary  instructions  under  date  of  September 
20th,  and  received  on  the  25th  October,  I  made  immediate  preparations  for  an  ex- 
amination of  the  river  to  the  point  required,  some  ten  miles  above  the  point  reatshod 
by  the  steamer  Mumfoid  in  1866.  The  lateness  of  the  season  and  a  letter  from  Cap- 
tain Lewis  of  the  steamer  "  Princess  Louise,"  stating  that  ho  would  be  at  Port  Essing- 
ton  on  his  last  down  trip  of  the  season  on  the  8th  November,  gave  me  but  little  time  to 
devote  to  this  portiin  of  the  work. 

As  it  was  impossible  to  reach  this  pomt  with  the  line,  I  left  the  main  party  in 
charge  of  Mr.  J-  H.  Gray  to  continue  location,  and  with  a  small  force  began  a  micro- 
meter travei-80  of  the  river,  which  would  enable  me  to  form  an  general  idea  of  the 
comparative  quantities  of  the  work.  As  I  have  before  stated,  the  general  features  of 
the  river  remain  the  same,  but  with  a  larger  proportion  of  flats,  which  would  effect 
a  saving  in  quantities.  Therefore  the  last  ton  miles,  as  located,  may  safely  bo  taken 
as  an  estimate  for  the  succeeding  sections. 

As  far  as  the  navigation  of  the  river  is  concerned  I  do  not  know  that  it  can  be 
extended  above  the  point  indicated  at  the  73rd  milo,  as  reached  in  18(;6.  The  cur- 
rent at  this  ))oint,  and  iii  the  bend  immediately  above,  is  rapid  and  the  water  deep, 
and  at  the  7l»th  mile  a  contraction  in  the  river,  called  the  Ksip-keeagli  Falls  would 
arrest  further  pi-ogress  during  th«'  stage  nf  water  most  de'siiable  for  navigation.  In 
low  water  tlio  falls  disappeai-,  and  a  swui  current,  with  rocks  .Nhowing  in  the  channel, 
would  prov(^  an  equal  barrier  to  large  hoats  As  my  examination  only  extended  somo 
four  miles  above  this  point,  I  am  unable  tosin-ak  of  what  the  river  is  like  higher  iip. 
The  Kilsalas  Canyon  would,  i  anderstattd,  be  another  objectionable  point.  1  think, 
thei'cfore,  that  lor  all  prai-tical  purposes  Kitsumgallum,  at  the  72nd  milo,  may 
be  assumed  as  the  head  of  steamKoat  navii^ation  on  the  river  Skcena,  and  for  i his 
purpose  boats  of  light  draft,  with  powerful  engines  would  be  retpiired.  Although 
the  point  mentioned  was  renched  by  a  comparatively  jioor  boat,  a  gr\«al  deal  of 
trouble  was  experienced,  and  in  many  cojjos  she  had  to  be  warped  over  the  frequent 
"  riflles." 

My  intention  was  to  continue  my  examination  some  miles  further  east  or  as 
far  as  Kitsalas,  but  on  learning  that  an  ico  jam  imtnediately  above  ;he  mouth  of 
the  Zymoets  some  two  miles  ahead,  was  moving,  m;i(le  further  dolay  a  risk  I  did  not 
care  to  incur,  as  the  jam  once  below  mc,  and  a  change  in  the  weather,  of  which 
there  was  every  indication,   our  exit  would  have  boon  rendered   a  matter  ol  soma 
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diflBculty,  if  not  impoasiblo  in  canoes.  This  atato  of  affairs  ontiroiy  proven  ted  the 
possibility  of  an  examination  of  the  valley  of  the  T  Jvolso  to  the  head  of  the 
fcitimat.  But  from  all  the  information  I  could  gather  from  the  Indians,  and  from  my 
own  observation,  I  infer  there  is  no  difficulty, — should  it  over  be  desirablo, — of  carry- 
ing a  line  throuffh  this  valley  to  the  head  of  Gardner  Inlet.  A  corresponding  valley 
to  the  north  of  thoSkeena,  or  rather  a  continuation  of  the  same  valley  Northward, 
would  seem  to  otter  equal  facilities  for  egress  to  the  Naa»  River,  should  such  a  route 
in  the  future  over  come  under  consideration. 

Tho  climate  of  this  portion  of  the  country  during  the  summer  months  is  notan  at- 
tractive one,  the  predominating  feature  being  rain ;  possibly  in  kocpitig  with  tho  greater 
portion  of  tins  Province,  the  season  of  '79  was  exceptionally  cold  and  wot.  From 
the  date  of  my  first  going  into  camp  on  Juno  6th,  t<o  tho  15th  of  July,  the  ra'n  was 
continuous  and  hea%-y  ;  from  that  time  to  tho  beginning  of  August,  tho  weather  was 
fine  with  occasional  showers,  after  which  there  was  no  break  in  the  general  humi- 
idity,  until  varied  by  snow  on  the  13th  and  17th  of  Oct.,  a  heavy  fall  of  some  14 
inches  occurring  on  tho  latter  date,  which,  although  followed  by  heavy  rains,  never 
disappeared  in  the  wooded  country,  and  up  to  tho  date  of  our  stopping  work,  on  the 
Nov.  2nd,  fully  six  inches  of  snow  remained.  This  was  at  a  distance  of  some  fifty- 
miles  from  the  coast.  Tho  fii'st  frost  experienced  was  on  the  llth  Oct. ;  this 
comparutivel_y  late  date  may  be  attributed  to  our  low  altitude  and  the  influence 
of  the  sea.  From  this  time  until  the  28th  of  Oct.,  though  excessively  cold 
and  wot,  but  little  frost  occurred  ;  with  the  adventof  November,  however,  a  change 
into  cold  with  severe  frosts  closing  up  the  lesser  channels  and  sloughs,  gave  unmis- 
takoablo  indications  of  the  near  approach  of  winter.  Tho  snow-fall  must  be  vei-y 
heavy  in  this  region,  and  if  the  testimony  of  the  Indians  is  reliable,  and  which  the 
appearance  of  the  small  trees  and  bush  seem  to  confirm,  it  must  lie  at  a  depth  from 
six  to  eight  feet.  But  few  Indians  winter  on  this  portion  of  the  river;  one  family 
at  Kitsumgallum,  and  another  at  Kitsalas,  left  in  charge  of  ranches  and  for  the  pur- 
pose of  trapping  during  the  winter,  seem  to  comprise  the  entire  population  tor  a 
distance  ol  over  one  hundred  miles. 

On  my  return  to  tho  coast  on  the  2nd  and  3rd  November,  tho  indica'ions  of  tho 
recent  snow  fall  remained  with  us  for  about  20  miles,  or  to  within  30  miles  of  Port 
Essington  whore  it  entirely  disappeared.  From  this  point  wo  again  experienced  tho 
almost  constant  rains  of  this  section  of  the  country.  During  my  stay  in  Port  Essington, 
the  rain  was  constant,  though  light,  and  the  weather  mild.  On  the  following  day,  Nov- 
ember 4th,  I  paid  oft'  tho  Indians,  and  embarking  in  tho  "Princess  Louise"  on  tho 
morning  of  the  9th,  reached  Victoria  after  a  rough  trip  on  the  12th. 

Tho  result  of  my  season's  work  may  be  assumed  as  demonstrating  the  entire  feasi- 
bility of  this  portion  ol  the  river  8koena  as  a  practicable  route  for  a  railway.  The 
work  on  tho  Skoena  proper  is  not  excessively  heavy,  the  cost  being  more  owing  to 
the  nature  of  tho  material  than  from  any  groat  excess  of  quantities,  Tho  tributaries 
crossed  are  easily  bridged  and  in  all  cases  have  but  a  slight  depth  of  water. 

With  the  entrance  to  the  "  divide  "  and  extension  to  Port  Simpson  the  work 
becomes  rather  fomidable,  but  with  nothing  exceptionally  difficult  in  construction. 

Should  any  future  necessity  occur  for  reaching  Gardner  Inlot,  as  a  terminal 
point,  the  valle_y  of  the  Lakolse  otters  easy  access  to  that  point  from  the  valley  of  the 
Skoona,  and  siniilarly,  the  Naas  can  bo  ro:\chod  thro.igh  tlie  valloy  of  Kitsumgallum 
Eivor,  to  the  north,  and  through  which  there  is  a  trail   to  that  point  in  present  use. 

The  extent  of  my  work  was  not  as  great  as  I  should  have  likod,  but  the  deten- 
tion in  the  divide,  in  which  trails  had  to  be  cut  and  supplies  packed,  the  diflicult  side 
hill,  and  heavy  timber,  all  proved  obstacles  to  rapid  progress ;  but  I  trust  enough  has 
been  done  to  demonstrate  satisfactorily  the  comparative  cost  and  quantities  embraced 
in  a  distance  of  some  80  miles  eastward  from  my  initial  point  or  the  temporary 
terminus  at  the  head  of  Wark  Inlet. 

I  have  the  honor  to  be.  Sir, 

Your  obedient  servant, 

GEOEGE  A.  KEEFER. 
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APPENDIX  No.  5. 


REPORT  OP    THARLEH   HORETZKY   UPON    AN    EXl'LORATrON     THROUOU    THE    NORTHERN  POR- 
TION  OF    BRITISH   COLUMBrA    IN    TUB    SEASON   OF    187i^. 


Ottawa,  26th  February,  1880. 

Sir, — In  accordance  with  instructions  received  last  May,  to  proceed  to  British 
Columbia  and  make  an  exploratory  survey  of  the  northern  portion  of  that  Province, 
between  the  rivers  Skeenii  and  Ominica,  in  as  direct  a  line  as  possible,  with  the  view 
of  ascertaining  the  practicability  of  a  railway  route  in  connection  with  a  line  from 
Tort  Simj)S()ii  to  the  Forks  of  Skeena,  between  the  last-named  point  and  the  Peace 
River  Pass  of  the  Rocky  Mountains,  I  proceeded  to  Victoria  and  reached  Hazeltoa 
(the  Forks  of  Skeena)  on  the  25th  of  June.  Messrs.  Gamble,  Dawson,  McLood  and 
the  Reverend  Mr.  Gordon  had  preceded  me  by  a  few  days,  and  were  then  midway 
between  Hazolton  and  Lake  Babino,  on  the  now  excellent  trail  over  which  1  had 
passed  on  my  journey  from  the  Peace  River  to  the  Pacific  Coast  in  December,  1F72. 

As  you  are  aware,  before  entering  upon  this  work  I  had  but  little  belief  in  the 
existence  of  any  practicable  passage  through  the  central  range  of  mountains  lying 
ootween  Lakes  Bubino  and  Tatia,  north  of  the  latter,  although  a  hasty  examination  of 
the  country  during  the  winter  of  1872  and  1873  had  led  me  to  believe  in  the  possi- 
bility of  a  route  from  Lake  Babino  to  the  south  of  Lake  Tatlu,  towards  the  Nation 
Lake  region  and  south  branch  of  the  Peace  River,  Our  existing  knowledge  of  the 
countiy  assigned  to  mc  for  examination  upon  this  occasion  was,  of  course,  vague  and 
unsatisfactory,  and  under  ihe  circumstances  it  became  absolutely  necessaiy  to  make 
a  preliminary  journey  of  rccininoissanco  embracing  the  unknown  royion  included 
between  the  kiver  Skeena,  Bear  Lake,  the  valley  of  tlio  Driftwood  River  and  the 
Frying  Pan  Pass,  for,  within  that  area,  the  key  to  the  passage  from  the  Skeena  east 
ward  had  to  be  «ought. 

This  preliminary  work  presented  no  slight  difficulty,  it  being  of  primary 
importance  that  no  lime  should  be  lost  in  what  might  ultimately  prove  to  be  useless 
examinations,  while  tlij  knowledge  pos^^ossed  Ijy  the  Indian  tribes  of  the  country  was 
confined  to  mountain  trails  utterly  unsuitod  for  the  object  in  view.  Fortunately,  I 
laid  down  llio  course  of  a  journey  which  enabled  mo  in  the  space  of  throe  weeks  to 
decide  upon  the  general  line  of  route  best  worth}'  of  examination  and  after  several 
(lays  spent  in  collecting  all  available  information,  I  deciiled  upon  a  journey  fi'om 
Hazolton  up  the  Skeena  to  the  Kiskargnsse  Village,  on  the  lower  portion  of  the  Rivor 
Babine,  thence  northwaid  via  the  Atnah  Pass  to  Bear  Lake,  south-eastward  to  Lake 
TatIa,  and  thence  back  to  Ilazellon.  By  this  procedure  I  hoped  to  find  out  all  the 
available  mountain  passes. 

An  important  feature  in  the  work  about  to  be  undertaken  was  the  determination 
of  a  chain  of  levels  aiiross  the  niountiiinous  cxintiy  indicated.  With  this  object  in 
view.  I  piovided  three  mercurial  cistern  barometers  and  tiie  other  necessaiy  ap- 
pliances for  obliiining  a  correct  series  of  simultaneous  metoorolo;rical  observations  at 
difiereni  stations,  whenco  reliable  hypsomotrical  results  could  ultimately  be  deduced. 
Hourly  readings  wore  at  once  instituted,  and  kept  up  by  two  members  of  the  party 
until  the  month  of  September,  by  which  time  (fata  for  all  the  most  important  levels 
were  secui'cd. 

On  the  first  day  of  July  every  pre))aration  having  been  completed,  I  took  my 
departure  from  Hazloton  en  route  for  Kiskargasso,  an  Indian  village  on  the  lower 
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Babino  Rivor.  Wo  reached  that  place  on  the  fourth  day,  havinj;^  travelled  so  far  upon 
n  faii'l}'  beaten  Indian  trail  which  Ibllows  the  left  bank  of  the  River  Skeona  until  op- 
poHJto  the  mouth  of  the  Biibino  Itiver,  whetico  it  is  carried  over  level  terraces  to  the 
upper  Kiskari^asMo  Villaji^e  situated  upon  the  rii;;ht  bank  of  the  Bubino  Rivor,  forty  miles 
distant  from  llazloton,  and  six  hundred  foot  above  that  datum,  to  which  all  the  levels 
are  hoiicotbrth  referred.  The  topoj^rajihical  feature^  of  the  valley  of  the  Skeena 
from  Ilazelton  to  the  Bubino  Rivoi',  a  distance  of  ihirty-lhroo  miles,  require  nomitmto 
description  hero,  as  they  will  be  reforred  to  fartlior  on.  Tho  lower  portion  of  the 
Babino  Valley,  iVom  tho  river  mouth  to  tho  upper  village  of  Kiskargasso,  is  open ; 
fine,  broad  and  level  terraces  prosontitjg  a  paikliko  and  very  pleasing  as^wct,  and 
comparing  most  favorably  with  tho  valley  of  tho  Skeona. 

The  lower  village  of  Kiskargasse  is  situated  ui)0n  a  terrace  75  feet  above  the 
level  of  tho  Babino  Ttivor;  tho  land  hero  is  of  a  somi-prairio  character,  and  from  this 
point  there  is  a  magnificent  view  to  the  north-eastward  of  tho  Atnah  mountains,  of 
which  tho  highest  peaks,  some  ten  miles  distant,  rise  to  elevations  of  at  least  y,(lOO  feet 
above  tioa.  A  couple  of  miles  higher  up  is  situated  tho  upper  village,  consisting  of  a 
dozen  largo  houses,  which  we  reached  by  means  of  a  very  precarious-looking  suspen- 
sion bridge  swung  over  tho  entire  breadth  of  tho  Babino,  here  a  seething  cataract  and 
mass  of  foam,  which  boiled  and  roared  beneath  at  a  great  depth  between 
perpendicular  walls  of  slate  rock.  The  village  stands  at  least  100  feet  higher  than 
the  bridge  upon  a  fine,  level  terrace,  which  extends  both  up  and  down  for  a  consider- 
able way. 

Tho  Indians  here  are  a  wild  and  treacherous  set,  and  appeared  to  be  inclined  to 
throw  obstacles  in  our  way.  They  were  especially  jealous  of  my  Frazer  River 
Indians  (I  had  biought  five  men  with  me  from  tho  Frazer  River)  whom  they  looked 
upon  as  intruders.  Delaying  as  short  a  time  as  possible  amongst  those  filthy  savages, 
wo  pioceoilod  on  our  waj',  having  first  secured  tho  services  of  a  couple  of  Indians  of 
the  ]ilace  as  packers.  Tho  trail,  if  such  it  may  be  called,  from  Kiskargasse  to  Bear 
Lake,  ascends  tho  slopes  of  the  Atnah  Mountains  immediately  after  leaving  the 
villiigo,  and  wo  enciimped  some  six  miles  from  tho  latter,  high  up  on  tho  mountain. 
On  the  Slh  July,  Sunday,  wo  moved  higher  up  and  camped  again  at  noon  just  beyond 
the  l.mit  of  tho  forest,  at  a'l  elevation  of  5,000  feet  above  tho  sea,  and  probably  about 
eight  miles  from  Kiskarga.s,so,  which  bote  S.  W.  ^  S.  mag.  Although  in  the  midst  of  sum- 
mer, our  camp  was  surrounded  by  large,  and  in  some  places,  very  deep  patches  of 
snow,  which,  under  the  influence  of  the  July  .sun,  was  rapidly  melting  away,  giving 
rise  to  innumerable  rivulets  of  ice-cold  water  which  saturated  the  ground  in  every 
direction  and  caused  walking  to  bo  anything  but  a  pleasant  pastime.  To  the  north- 
ward, tho  pass  of  the  Atnah,  through  which  our  way  lay.  could  bo  soon  still  higher 
than  our   camp,  flanked   on   each   side   by  high    booth ng  mountains   covered  with 

1)erpotual  snow.  Looking  southwards,  and  across  tho  valley  of  tho  Babino  Rivor,  a 
ofty,  serrated  and  snow- clad  range  of  mjuntains  could  be  traced  from  the  left  bank 
of  tho  Skeona  eastward  towanfs  Lake  Babino  completely  filling  up  tho  immense  area 
between  the  Babino  and  Skoena  Rivers,  while  to  the  west  and  south-west  the  same 
monotonous  and  dreary  wilderness  of  peaks  and  utter  desolation  met  the  oye.  The 
only  striking  change  in  the  landscape  was  to  the  eastward,  where,  some  fifteen  or 
twenty  miles  distant,  there  appeared  lo  bo  a  low  depre.ssion  covered  with  dense  forest, 
evidently  tho  valley  of  some  huge  stream. 

On  the  morning  of  the  7th,  we  uocampel  at  5  a.m.  and  began  the  ascent  of  the 
Pass.  Although  there  was  every  promise  of  a  very  fine  day,  a  dense  fog  enveloped 
the  mountains  and  wot  us  to  the  skin  as  we  trudgod  along  through  water  and  snow. 
A  little  lake  lay  not  far  from  the  summit,  but  we  skirted  its  ice-bound  shores,  along 
which  wore  piled  in  endless  confusion  huge  blocks  of  ice  and  debris  from  tho  cra(i,s 
above,  while  now  and  then  wo  wore  startled  by  the  crash  of  newly  disintegrated 
portions  which,  sometimes  rolled  across  our  path.  At  7|-  a  m.  we  crossed  tho 
summit  [6,000  foot  above  sea]  in  the  midstof  a  pelting  rain.  On  tho  northern  slope  our 
way  lay  along  a  very  extensive  and  dangerous  snowbank  which  sloped  downwards 
ftt  a  steep  angle  and  some  five  hundred  feet  below  terminated  at,  and  hung  over,  the 
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edge  of  a  precipice.  Fortunately  for  us  tho  tomporaturo  was  sufficiently  high  to 
soften  the  snow  and  enable  us  to  obtain  good  foothold,  and  by  carefully  (boliug  our 
way  wo  croMMcd  in  safety. 

Tho  Indians  say,  that  hero,  during  tho  winter,  storms  rage  fearfully,  and  (he 
winds  blow  with  such  vioionco  that  mIoiios  aro  actuully  blown  about.  In  conlirmation 
of  this  statement  wo  saw  many  loose  fragments  embedded  in  the  snow,  whi(!h  could 
not  have  been  placed  there  by  any  other  agency.  At  !•  a.m.  wo  had  decreased  our 
elevation  considetal'ly,  and  halted  foi-  broiiUfast,  which  wo  discussed  in  a  peiCect 
cloud  ot  mos(juilos,  although  htill  above  tho  snow  limit.  Twenty-livo  hundred  feot 
below  the  summit  level  wo  forded  a  large  torrent  flowing  to  tho  east  south-oast,  and 
at  2  p.m.  were  brought  to  a  stand-still  by  a  formidable  glacial  torrent  fi'otn  tho  north- 
west. This  wo  were  obliged  to  bridge,  an  operation  of  no  slight  difficulty,  as  trees 
of  sufficient  length  had  to  be  cut  and  hauled  from  a  long  distance.  A  day  was  spent 
over  this  work  and  tho  morning  after  we  eft'octod  a  crossing.  From  this  bridge,  nine 
and  a  half  hours  continuous  marching  brought  us  to  the  summit  of  a  thinl  range, 
(an  inferior  summit  had  boon  crossed  during  tho  intei-val)  oven  bighor  thiin  tlio 
A tnah  Pass,  and  whence  the  Hear  Lake  mountains  wore  visible.  This,  ono  of  tho 
most  trying  days  of  the  season,  was  diversified  by  changes  from  swamp  and  forest  to 
wind  swept  heights  covered  with  eternal  snow,  tho  lower  elopes  being  sodden  like  a 
wot  sponge,  and  exuding  copious  streams  of  ice  cold  water,  which  rendered  it  utterly 
impossible  for  us  to  keep  dry.  In  fact,  I  may  say,  that  from  Kiskargasseto  Bear  Lake 
tho  only  dry  places  were  tho  snow  patches,  which  we  eagerly  sought  whenever 
within  access. 

From  tho  last  mentioned  summit  there  opened  out  a  magnificant  view  of  tho 
country  to  tho  South.  Tho  low-lying  and  apparently  level  valley  of  the  Neolkitqiiah, 
a  northern  tributary  of  the  River  Jiabine,  rising  in  about  latitude  StJ",  and  entering 
tho  latter  a  few  miles  below  the  outlet  of  Lake  Babine,  could  be  traced  for  many 
miles  of  its  course. 

From  this  summit  numerous  glaciers  could  be  seen  to  tho  north-west.  Wo 
camped  1,000  feet  lower  down,  on  tho  driest  spot  available,  just  below  the  timber 
line  and  in  tho  shelter  of  a  little  grovoof  stunted  pinos.  Ihreo-quarters  ofamilo 
to  the  westward  there  glistened  a  glacier  of  huge  proportions,  the  source  of  a  rather 
lormidable  stream  which  wo   foi'ded  next  morning. 

From  this  cump,  tho  southern  end  of  Bear  Lake  boro  about  N.  by  E.  mag.,  but 
another  high  range  yet  intervened. 

Following  up  the  valley  of  the  Neelkitquah  into  which  drained  several  largo 
glacial  torrents  from  the  N.W.,  wo  left  that  stream  and  crossed  a  watershed, 
descending  afterwards  into  tho  valloy  of  Driftwood  Eiver.  Crossing  this  stream,  wo 
ascended  the  (4th)  range  bounding  Boar  Lake  on  tho  west,  and  reached  the  lake 
shore  in  iho  afternoon  of  tho  12tli  of  July.  Tho  formation  throughout,  from  tho 
Babine  to  Bear  Lid^e,  apjjears  to  be  slate. 

Boar  Lake  lies  at  an  elevation  of  1,879  feet  above  Hazelton,  or,  appro"!., lately 
2,(J0 1  feet  above  sea  level.  It  is  a  narrow  sheet  of  water  extending  from  ^no  parallel 
of  bb^  57'  for  about  twjive  milos,  in  a  N.  by  W.  direction,  with  a  width  varying 
from  a  quaitor,  to  ono  mile.  J  t discharges  ink)  the  Skcena.  Tho  Lake  lies  ajiparently 
in  an  anticlinal  fracture,  tho  general  strike  of  the  strata,  which  are  exceedingly  well 
marked  on  the  eastern  side,  being  about  VV.N.W.  mag. 

Tho  mountains,  by  which  the  lake  is  encompassed  are  from  3,000  to  4,000  feet  high 
on  tho  western  side,  rising  back  to  as  groa'.  an  elevation  in  tho  opposite  direction. 
To  the  North,  the  country  appci'.rs  "ory  rough.  Botbi'o  descending  to  the  lake  shore, 
we  took  the  precaution  to  make  a  smoko  signal,  which  fortunately  for  us  attracted 
immediate  attention  at  Fort  Connolly,  some  ten  milos  distant,  as  fimr  hours  later  a 
canoe  arrived  at  our  camp.  It  is  as  well  to  remark  hero,  that  from  tho  heights  to 
the  southeast  ol  Boar's  Lake  wo  had  a  capital  view  of  the  valley  of  the  Driftwood 
iliver;  the  upijor  end  of  Lake  Tatia  was  also  vihible  30  miles  distant. 

After  paying  a  visit  to  the  Hudson  Bay  Company's  post  at  tho   lower  end    o 
Beai'Lako,  and"  making  extensive  enouiry,  I  abandoned  tho  idea  of  any  examination 
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to  tho  northwftj-d,  miidi  n8  I  Hhould  have  wished,  but  time  wjw  wearing  on,  and  here 
1  miiy  taI<o  theoccjwion  to  nay  tiiat  one  of  the  gronteat  difflcullioM  attending  this 
Bcasori'H  oporutioim  wum  in  dc:'idiiig  where  not  to  go,  an  every  day  wiw  procioiiH,  and 
our  dchiyw  inimniorablo.  I  had  now  Hcon  |K)rtionH  of  the  Habino  and  Neellcitqaah 
liivej  valleyn,  and  felt  nuro  tiiat  if  there  oxiHted  a  fairly  praclicablo  paiw  through  tho 
mountairiH  lying  between  the  Nooikitquah  ami  iJrifiwood  Hivoi-H,  tho  problem  of 
finding  a  pasnago  from  the  Skcona  to  Lake  Tatla  would  be  Hatisfactorily  solved. 

lliring  three  Hinall  poplar  dugouts,  we  retraced  our  way  to  the  upper  end  of 
Boar  Lake,  made  the  ptjrtaye  from  the  latter  into  tho  Driftwoixl  River,  and  ran  down 
to  Lake  Tutla  at  a  rate  which  compenHatod  to  some  extent  for  our  slow  progress  be- 
tween KiMkargasHO  and  Boar  Luke. 

The  "  Driftwood,"  although  at  a  low  sfago,  was  yet  voiy  swift,  the  average  fall 
in  the  upper  portion  being  at  least  12  feet  per  mile.  The  distance  from  Boar  Lake 
to  Lake  Talla,  by  following  the  sinuosities  of  the  stream,  is  about  thirty-tivo  miles, 
and  tho  difl'orence  of  level  between  tho  lakes  is  333  foot.  Tho  valley  of  thci  Driftwood 
is  low,  wide  and  of  a  generally  easy  character.  On  the  western  side  it  is  flanked  by 
an  elevated  range  of  mountains,  extending  from  Boar  Lake  to  the  Kotsino  River; 
while  on  the  oast,  the  ground  rises  by  easy  gradations  to  a  lessor  elevation,  forming, 
some  ton  or  twelve  miles  distant,  what  1  have  designated  as  tho  "  Omonica"  range,  a 
chain  of  low  mountains  or,  more  appropriately,  hills,  through  which,  in  several 
places,  there  appear  to  bo  low  passes  to  tho  Omonica  Valley.  Unfortunately,  the 
valley  of  tho  Driftwood,  having  a  south-easterly  direction  athwart  tho  course 
of  the  line  I  was  in  search  of,  is,  with  the  exception  of  its  lower  portion,  unavailable. 

Uunning  down  to  the  nurallol  of  fi 5°  45',  I  saw  a  gap  in  tho  range  to  the  wostwai-d. 
whence  camo  a  tributary  of  tho  Driftwood,  called  tho  "Kotwino."  Westward,  from 
the  huuio  summit,  anothor  htream  flowed  into  tho  Nooikitquah.  Such  was  the 
information  gulhcroil  from  a  Bear  Lake  Indian  whom  I  had  with  mo.  This  pass, 
which  proved  allerwards  to  bo  fully  fifteen  miles  distiint,  I  roughly  guessed  to  bo 
about  3,000  feet  above  son  level,  but  deferring  its  examination  to  a  future  op|)ortunity, 
hastened  on  to  Lake  Tatla,  the  while  anxiously  scanning  the  range  to  tho  eastward 
for  indications  of  a  piws  to  the  Omonica. 

Hero  it  may  bo  remarked  that  tho  eliain  of  navigable  waters  extending  south- 
eastward from  Fort  Connolly,  in  about  latitude  66°  (J'  north,  to  tho  Detroit  or  narrows 
of  Lake  Tatla,  in  latitude  55*^  0'  30",  a  distance  of  eighty  miles,  is  flatiked  on  both 
sides  by  a  nca'  ly  lonlinuou.s  range  of  mountains;  that  on  the  western  side  being  tho 
higher  and  more  precipitous,  but  broken  in  two  places  by  tho  Driftwood  and  Kotsino 
River  valleys,  the  lultor  being  the  key  to  thq  route  discovered  this  season.  On  tho 
eastern  side  of  this  great  trough  (as  the  depression  in  which  tho.so  waters  lie  may 
not  inaptly  be  terniod),  as  has  l)ccn  remarked,  the  mountainous  chain  is  of  a  much 
lower  altitude,  and  is  pierced  at  several  |)oints  by  comparatively  low  passes,  of  which 
the  lowest  are  :  one  behind  the  site  of  Buckley  House  and  communicating  with  the 
Omonica  by  the  Omonica-Sitleca,  the  other  the  nass  at  present  used  oy  miners, 
which  connects  Lake  Tatla  with  tho  Omonica  by  the  valiey  of  the  Fall  River.  Tho 
latter  1  adopted  further  on  in  the  season  as  being  in  all  probabilitj*,  tho  lowest,  most 
direct,  and  easiest  of  access  from  the  low  viilloy  of  the  Driftwood  River. 

Tho  only  known  route  to  the  northward  of  Fort  Babine,  across  tho  western  or 
central  range  separating  Lake  Tatla  from  Lake  Babine,  is  that  of  the  "  Fryir  ;  Pan 
Pa8s"j  a  low  depression  nei.rly  5,000  foot  above  sea,  perfectly  unsuited  for  a  railway, 
and  at  tho  best,  but  a  wretched  |)a.ss  oven  for,  foot  passengers.  From  these  facts,  it 
will  bo  seen  that,  but  for  thodein'ossion  of  the  Kotsino  Pass  in  lat.  55°  45'  a  direct  lino 
from  tho  Skoena  to  the  Peace  River  would  bo  im|)08sible,  and  I  have  no  hesitation  in 
saying  that  the  route  now  laid  down  vid  the  Kotsino  Pass  is  tho  only  one  at  all  suit- 
able  (or  a  railway  north  from  Middle   River,   or,    the   outlet  of  Lake  Talla. 

FroniTatla  Landing  to  the  village  on  Babine  Lake  rid  tho  "  Frying  Pan  Pass,"  the 
distance  by  tho  trail  is  perhaps  thirty  five  miles,  but  corUii.ily  not  mire  than  twonty- 
soven  as  the  crow  flies.  With  tho  exception  of  a  little  good  land  near  the  lakes,  tho 
oountry  is  worthless  for  agricultuj-e,  and  very  much  broken.    On  each  side  of  the  "  Fry- 


\ng  Pan  Pars"  the  monntainn  are  high,  one  peak  being  at  least  3,000  Toot  above  the  eye, 
or  8,000  feot  above  sea,  and  from  the  Kotitine  Pa««  to  the  Detroit,  near  the  lower  end  of 
LakeTalla,  theunlirediittancebetweeu  the  two  lakes  is  occupied,  with  scarcely  ii  break 
in  its  continuity,  by  an  irre<;ulurly  disposetl  and  lofty  mountain  clmin. 

On  reaching  Lake  Babine  on  the  20th  July,  I  found  one  of  my  meteorological 
observers  in  camp.  He  had  arrived  on  the  4th,  and  since  then  had  kept  an  hourly 
register  of  barometrical  and  thermomelrical  fluctuations,  while  another  was  similarly 
engaged  at  Uazleton. 

Leaving  the  Bubine  observation  camp  on  the  22nd,  I  encamped  n  little  to  the 
westward  of  the  Susqua  Summit,  in  order  to  obtain  simultaneous  readings  for  differ- 
ence of  level,  being  somewhat  doubtful  of  the  accuracy  of  my  aneroid  roiulings  of 
December,  1872.  The  result  proved  my  former  estimate  to  be  too  high,  the  true 
elevation  now  ascertaine<t  being  1,400  feet  above  the  level  of  Lake  Babine.  From 
the  summit  we  reached  Uazleton  easily  in  two  days,  passing  on  the  way  four  oampa 
of  the  Peace  River  party. 

Having  now  acquired  a  general  idea  of  the  topographical  features  of 
the  region  through  which  a  line  seemed  feasible,  1  determined  to  ascend 
the  h'iver  Skeena  in  a  canoe  for  the  purpose  of  making  a  micrometricul  survey 
as  far  as  the  mouth  of  the  Babine  Itivcr.  It  was,  however,  impossible  to 
obtain  assistance  from  the  8keena  River  Indians,  who  were  afraid  to  risk 
the  dangerous  navigation  of  the  Upper  Skeena.  Fortunately  I  was  enabled 
to  secure  the  services  and  canoe  of  a  Metlahkatlah  Indian,  who  had  recently  come 
up  from  the  coast  and  was  willing,  for  a  consideration,  to  accept  all  risks. 
My  own  men  were  excellent  canoe  men,  so  that  1  now  felt  quite  independent 
of  the  natives.  We  reached  the  mouth  of  the  Babine  River  after  seven  days  arduous 
and  extremely  dangerous  navigation,  the  distance  made  during  that  time  being  38^ 
miles.  I  was  fortunate  in  choosing  our  time,  the  Skeena  being  then  at  a 
good  stage,  a  week  earlier  it  would  have  been  impossible  to  ascend  it,  the  river  being 
a  continuous  chain  of  bad  rapids,  and  flowing  in  many  ]>laces  through  narrow  canons, 
in  several  of  which  we  passed  hundreds  of  Indians  busily  engaged  in  the  salmon 
fishery.  The  excitement  created  amongst  them  by  the  passage  of  our  solitary  canoe 
was  intense,  ours  being  the  first  over  to  ascend  so  far  in  safety.  Some  of  the  Kiskargasse 
Indians  even  went  so  far  as  to  encourage  us  with  charcoal  diiiwirjgs  on  tree  stumps, 
representing  our  canoo  bottom  up,  with  all  its  occupants  swimming  for  their  lives. 
Indeed,  the  jealousy  manifested  by  those  savages  was  very  great,  and  at  one  time 
promised  to  lead  us  into  trouble.  We  got  along  very  well,  however,  until  the  Bubine 
Kiver  was  reached,  when  a  cold-blooded  mui-dor  was  committed  by  n  Kiskargusso 
Indian,  and  during  the  excitement  consequent  u])on  this,  we  were  warned  not  to 
ascend  to  the  village.  I  pushed  on,  nevertheless,  but  my  crow  beginning  to  manifest 
signs  of  discontent,  and  the  owner  of  the  canoe  flatly  lefusing  to  go  a  step  further, 
he  having  years  ago  taken  the  life  of  a  Kiskargasse,  and  now  fearing  retaliation,  I 
finally  turned  back,  my  intention  having  been  to  continue  the  survey  of  the  Babine 
upwards  as  far  as  the  lake  outlet. 

Returning  to  Uazleton,  I  determined  upon  a  survey  of  the  Bubine  from  the  luko 
outlet  downwaixls.  Before  doin»  so,  I  was,  however,  induced  to  attempt  a  nassuge 
from  the  Skeena  to  the  Babine,  by  the  valley  of  theSkeguniah,  an  eastern  tributary 
of  the  Skeena,  entering  the  latter  a  little  above  Kyspyox,  and  its  valley  presenting 
a  very  favorable  appearance  from  the  last  named  village.  The  object  was  to  avoid 
the  enormous  bond  of  the  River  Babine,  which,  in  the  eventof  the  .'ikoguniuh  proving 
a  failure,  presented  fie  only  means  of  access  tothooastwai'd.  Accordingly,  I  engaged 
the  services  of  an  Awkilget  Indian,  ;.nd  sot  out  again  from  llazluton  on  the  7th 
August,  with  the  intention  of  |)enetraiii)g  the  maze  of  mountains  as  far  us  the  River 
Babine,  on  a  coui-se  parallel  to,  but  north  from,  the  valley  of  the  Susquuh. 

Ascending  the  valley  of  the  Skcguniah,  I  found  it  to  be  of  so  rough  a  character 

that   wo  wore  obliged  to  abandon   the  adventure  and   strike  over  the  mountains 

for  Lake  Babine,  where  we  reached  the  observation  camp  eight  days  later,  the 

entire  party  completely  knocked  up  from  fatigue  and    over  exertion,   but  no\r 
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possessed  of  the  definite  kiiowledgo  that  the  only  way  from  the  River  Skootia  to 
the  ea-vtwmd  i»  thronj^h  the  Babino  Valley. 

I  began  tho  Hurvuy  of  t!io  iiabine  Iliver  on  the  IStli  AiigUHt,  and  after  making  u 
microineliical  iniver-e  tor  25  rnilo-<  IhjIow  tiio  fisliery,  examined  tho  valley  for  some 
(llHtanco  down,  i  ut  tuileil  to  reach  the  nppor  Ki^tkaigasHO  village.  Quite  Hufficiont  of 
the  vnllcy  wuf,  however,  seen  to  enable  me  to  state  that  it  is  quite  practicable  for  a 
railway,  allhoiigh  of  a  rough  chuiacter  for  probably  a  dozen  rnilen  above  the  upper 
village  of  Kisgarg!isso.  From  tho  isolated  mountain  in  latitude  65°  38' north,  and 
slightly  west  Irom  the  Neclkilquali,  I  c(»minanded  a  view  of  the  liudiion  Bay  House 
on  Lake  Bubino  and  of  the  lower  Babine  valley,  and  although  tho  village  of 
Kisgargasso  was  hidden  by  u  low  spur,  its  position  was  recognisable.  Below 
the  outlet  ol  Lake  Babine  tho  river  flows  between  low  banks,  which  gradually 
increase  in  height  until  when,  fifteen  miles  lower  down,  they  rise  to  elevations 
of  250  or  300  feet,  and  increase  probably  to  500  feet  when  within  half  a  dozen  miles 
of  the  upper  village  of  Kisgargasso.  Above  the  terrace  upon  which  tho  latter  ia 
situated,  the  right  bank,  covered  with  dense  forest,  recedes  at  a  moderate  inclination, 
the  mountains  proper  being  far  back. 

Being  satisfied  as  to  the  feasibility  of  tho  Babine  valley,  I  returned  to 
Lake  Babine,  and  shortly  after  commenced  a  mierometrical  survey  of  the 
Ilivor  Neelkitquah,  up  which  the  projected  line  had  to  bo  taken.  This  is 
a  very  rapid  stream,  draining  a  largo  urea,  and  receiving  numerous  glacial 
tributaries,  several  of  which  we  had  cj-ossed  on  our  journey  to  Bear  Lake. 
At  this  time  its  waters  wore  low,  and  we  were  enabled  to  ascend  it  with  two 
dugouts.  Thirty-one  miles  from  its  mouth  we  reached  a  little  stream  supposed  to 
come  from  the  Kotsine  Pass,  and  abandoning  our  canoes,  wo  pushed  north-eastwaixl 
through  the  dense  forest  towai-ds  the  Pass,  the  summit  of  which  proved  to  bo  six 
miles  distant,  A  small  stream  flows  from  tho  summit  westward  into  tho  Neelquit- 
quah,  but  falls  into  tho  latter  some  distance  above  our  canoo  camp.  This  |)a88, 
although  available  for  a  railway,  proveil  eventually  to  bo  several  hundred  feet  higher 
than  I  had  anticipated.  Thence  to  tho  Driftwood  lliverwe  found  our  way  with  great 
difficulty.  P^-om  Lake  Tatia,  the  country  was  examined  vid  the  "  llogom"  Pass  and 
down  the  valley  of  tho  Fall  River  to  tho  Omonica,  the  survey  being  brought  to  a 
close  at  the  mouth  of  Germansen  Creek,  An  unexamined  break  of  about  fifty  miles 
probably  intervenes  between  tho  last  named  point  and  the  Peace  River,  which  I  was 
unable  to  roach  owing  to  the  want  of  canoes  and  the  lateness  of  tho  season.  How- 
over,  althoujfh  it  would  have  boon  desirable  to  complete  the  survey  so  far,  it  is  a 
matter  of  little  importance,  the  pr&cticability  of  the  lower  portion  of  the  Omonica  for 
railway  purposes  being  beyond  a  doubt.  Before  going  farther,  1  shall  now  proceed 
to  a  description  of  tho  whole  line  examined,  taking  up  each  portion  of  the  route 
seriatim,  from  Ilazlelton  eastward  to  Gormansen  Creek. 

A-*  will  have  been  gathered  from  the  foregoing  resume  of  tho  season's  operations, 
tho  Babine  valley  presents  the  only  available  approach  to  tho  Peace  liiver  Pass 
from  Ilazloton  on  the  Skeena. 

Tho  Suscjuah  Valley  is  scarcely  suitable  for  a  trunk  lino,  while  the  route  vid  the 
valley  of  the  Wotsonijini  discovered  many  years  ago  by  tho  Western  Union  Telegraph 
parlies,  |)()ints  unmistakably  either  to  the  Pino  River  or  Yellow-IIeiwl  Pass  of  the 
Rocky  Mountains.  Apart  from  the  last  mentioned  route,  there  is  no  wayoouth  from 
Ilazloton  of  reaching  the  Peace  River,  aiui  my  own  ox|)l()rati()ns  of  this  season  show 
conclusively  that,  from  Ilazloton  northward  to  tho  River  Babine,  a  high  and  moun- 
tainous chain  blocks  up  any  passage  to  tho  eastward;  while  northward  from  the 
River  Babino,  the  only  other  way  at  all  possibly  available  would  be  by  the  Upper 
Skoona,  Sostout  and  Omenica  rivers,  or  by  Bo.ir  liiike  and  tho  Driftwood  river 
valley,  both  routes  by  far  too  circuitous,  and  that  of  the  Sestout  probably  quite  inad- 
missible. 

From  Ilazloton,  northward,  a  lino  up  either  bank  of  tho  Skoona  for  tenor  twelve 
miles  would  bo  perfectly  feasible,  tho  right  bank  being  probably  tho  easier,  but  above 
that  it  would,  1  think,  be  advisable  to  carry  it  along  tho  loft  bank,   which  oifera 
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greater  iaciliticH  for  n  road.  From  Hnzlolton  to  the  mouth  of  tho  rivor  Bnbino  thoro 
iire  sevon  or  eight  ravincH  varying  in  depth  frv)m  100  to  l.')0  foot,  to  oroHs  wljicli  lofty 
Htructuros  would  be  required,  although,  of  coutmo,  much  would  depend  upon  locution, 
a  (ihoro  Imo  not  roijuiring  Huch  exiionsivo  brid^^os  as  onu  80ino  di^4tilnuo 
bhck  from  the  river,  which,  on  tho  other  hand,  would  posMcss  material  advant- 
agOH  in  considerable  Htretchca  of  level  ler-accs.  From  Uuzloton  to  tho  mouth 
of  the  River  Babino  the  general  courne  of  tho  Skeena  is  nearly  due  north, 
tho  distanco  33  milex,  and  ditforonco  of  level  :i50  feut,  llie  grad'ontn  in  general  being 
light.  In  thirt  diutanoe  tho  Skeena  wuHhes  the  western  b.Lsos  of  the  mountains 
containod  in  the  triangular  area  bounded  by  ithulf,  tho  Ikbine  River,  and  the  valley 
of  the  iSusqua,  a  mountainous  agglomeration  of  snow  clad  peaks  covering  at  loattt  3<'iO 
square  miles.  Twelve  miles  above  Ilnzleton  the  valley  of  the  iSkeena  contracts  to 
some  extent,  and  tho  river  is  frequently  confined  within  narrow  canons.  The  banks 
are  generally  abrupt,  and  vary  considerably  in  height,  tho  terraces,  when  they 
occur,  being  sometimes  150  feet  above  tho  river  level.  In  the  canon  |>ortions  a  lino 
would,  in  most  cases  be  carried  some  distance  back,  and  upon  the  whole,  it  may  bo 
stated  that  tho  works  in  this  valley  would  undoubtedly  bo  as  heavy  as  upon  many 
portions  of  tho  river  between  Kitsellasse  Canon  ond  Ilazleton. 

Tho  lower  portion  of  tho  Babino  River  valley  contrasts  very  favorably  with 
that  of  the  Skeena,  wide  and  level  benches  or  terraces  covered  with  luxuriant  vogota* 
tion,  extending  fi-om  the  confluence  of  the  two  livers  to  tho  upper  village  at  the  40th 
mile. 

At  the  37tb  mile,  a  very  rapid  stream  of  glacial  origin,  coming  from  the  south, 
enters  the  Babino.  The  levol  bench  upon  which  stands  the  iip])er  village  of  Kiskar- 
gasse,  is  about  oOO  foot  abovo  the  level  of  llu/.leton,  which  is  asswntd  to  bo  725  leet 
above  sea.  A  line  Jshould,  however,  cross  the  Bubine  Jtivor  at  the  lower  village,  or 
say  at  the  38th  mile,  and  thence  ascend  the  right  bank  of  the  rivor  upon  the  high 
terrace,  past  the  upper  village,  and  thonce  up  to  tho  tJOth  inilo,  whence  u  would 
gradually  increase  it«  distance  from  tho  rivor,  and  take  a  northward  course  aci-oss  tho 
table  land  bolweon  the  Babino  and  Noolkitquah  Rivers,  into  tho  valley  of  the  latter. 
The  summit  of  the  table  land  at  tho  base  of  the  isolated  .Mountain  is  ubi)ul'J,;iOO  feet 
above  Hazleton,  tho  general  gradients  liom  Kiskargasso  to  this  point  probably  not 
exceeding  1.5  per  100.  Some  distance  above  Kiskargasso  tho  terraces  disaj)pear, 
woode<l  slopes  taking  thoir  (ilace,  while  the  river  flows  Hoveral  hundred  foot  uolow, 
but  tho  hillsides  being  gentle,  and  heavily  timbered  from  waturedgo  up,  and  for 
miles  back  to  the  mountains,  no  great  difficulty  is  anticipated.  Several  streams  have 
to  bo  crossed,  notabl}',  the  rather  formidable  torrent  over  which  wo  built  a  bridge 
on  the  8th  July,  on  our  way  to  Bear  Lake. 

The  valley  of  the  Noolkitquah  is  favorable  for  a  railway  from  the  70th  mile  up 
to  the  confluence  of  a  tributary  fiom  tho  Kotsino  Summit;  tho  l)ard<s  are  of  mod- 
orate  elevation  and  tlie  adjoining  ground  is  loloiabl^-  level.  At  about  tho  77th  milo 
tho  lino  takes  a  north  and  east  course  up  the  valley  of  the  tributary  coming  from  tho 
Kotttine  Summit,  which  is  reached  at  I  he  83rd  milo  from  IIhkIuiou.  Hero,  there  is  A 
gap  in  tho  central  range  at  the  wostern  base  of  which  the  Neelkit«|uah  flows.  The  rate 
of  ascont  from  our  canoe  camp  to  the  summit  was  rather  more  lhai\  '-  per  100,  but  by 
keeping  well  up  on  the  high  ground  from  about  the  7<')th  milo,  so  as  to  enter  tho  pass 
at  an  elevation  of  150  feet  above  tho  level  of  the  Neelkilquah,  tho  gradient  may  bo 
very  much  lessened. 

The  elevation  of  the  Kotsino  summit  (the  hiohest  point  on  this  route)  is,  ac- 
curately, 2,875  feet  above  Ilttzelton,  approximately  3,)!00  feet  above  sea  level. 
The  pass  is  favorable.  A  mile  or  more  on  each  side  of  the  summit  it  is  of  a  level, 
swampy  charactoi',  and  in  tho  narrowest  place  tho  mountain  buses  are  nearly  a  milo 
apart.  On  tho  south  side  the  mountains  riso  to  high  elevations,  being  probably 
3,00U  or  4,000  foot  abovo  tho  eye.  The  Rivor  Kotsino  rises  in  the  nviuntains  a  little 
to  south  and  east  of  tlie  summit,  and  after  an  easterly  course  of  about  twelve  miles 
enters  tho  Driftwood  River  in  latitude  65°  48'.  Tho  line  does  not  follow  tho  Kot- 
•ine  very  far,  but  trends  south  eastward  towards  the  upper  end  of  Lake  Tatla,  witU 
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tho  two  fold  object  of  losseuiim  the  down  grade  into  the  Driftwood  Bivor  Valley,  and 
of  following  a  direct  course  to  Buckley  House.  At  the  93vd  mile  the  line  croi^nos  the 
KotHinoSitlica,  a  tributary  to  the  Kolsino.and  at  tho  lOlst  mile  the  Driftwood  River 
IK  reached.  Thecrowhing  here  would  probably  be  al)out  1,G00  feet  above  the  level  of 
Haceltnn.  From  tho  KoUnino  summit  to  tho  Driftwood  River  tho  grades  will 
likely  bo  heavy  ;  in  any  case  thoy  will  be  from  tho  Kotsine  Sitlica  to  the  Driftwood, 
tho  last  oight  miles  probably  requiring  a  gradient  of  2  per  100.  Ciossing  the  valley 
ot  Lake  Tatla,  and  passing  tho  site  of  Buckley  House  at  the  lOSth  mile,  the  line 
would  ascend  tho  southern  slopes  of  the  Ornenica  range  in  a  diagonal  direction  to 
the  summit  of  tho  Hogcm  Puss  at  tho  118ih  mile.  Tho  elevation  of  this  summit  is, 
accurately,  2,713  feet  above  Hazelton,  1167  leet  above  Lake  Tatla,  and,  approxi- 
mately, 3,438  feet  above  sea  level. 

It  is  hoped  that  by  crossing  the  Driftwood  River  at  a  high  level,  say  76  feet 
above  that  of  Lake  Tatla,  and  keeping  well  ui)  the  slopes  to  the  oast  of  Buckley  Houso 
the  "  Hogem"  Pass  may  bo  reached  with  gradients  not  exceeding  1.5  per  100.  In  all 
the  distance  from  Buckley  House  to  the  summit,  the  mountain  slopes  are  quite 
gentlo  and  covered  with  forest,  one  or  two  streams  running  through  lateral  ravines 
alone  presenting  obstacles  of  an)'  magnitude;  it  is  also  probable,  that,  in  order  to  keep 
down  the  grades,  a  large  amount  of  earth  excavation  through  tho  summit  swamp 
will  be  necessary.  In  every  respect  the  eastern  ascent  from  the  valley  of  the  Drift- 
wood will  be  much  easier  than  that  towai-ds  the  Kotsine  summit,  and  in  both 
approaches  to  tho  low  level  of  Lake  Tatla,  it  will  probablv  bo  moi-e  difficult  to  confine 
the  graiies  within  reasonable  limits  than  on  any  other  portion  of  the  route  betweea 
Utizelton  and  tho  Ornenica  (tho  valley  of  the  river  Babino  perhaps  excepted). 
As  matters  are,  those  passes  and  their  approaches  are  very  much  better  than  could 
reasonably  have  been  looked  for. 

From  the  "  Hogem  "  summit,  the  descent,  through  tho  valley  of  the  Fall  River  to 
tho  OnKuiiea,  is  comparatively  easy,  the  gradients  being  in  general  moderate.  In  one 
or  two  iduces,  howi/ver,  short,  stilf  grades  of  2  per  100  may  be  found  unavoidable, 
notably  between  the  outlet  of  Second  Lake  and  Beavor  Creek,  and  again  between  the 
133rd  mile  and  the  134th  mile.  In  all  other  respects  the  Fall  River  Valley  is 
exceed  ngly  favoi-able. 

"  Old  Hogem  "  at  the  143rd  mile  and  on  the  right  bank  of  tho  River  Ornenica, 
is  1,84.')  feet  above  the  level  of  Hazelton  or,  approximately,  2,570  feet  above  sea. 

Some  years  ago,  when  the  Ornenica  gold  diggings  sprung  into  existence,  what  ia 
knoA.'ii  as  "  Old  Hogem  "  was  tho  site  of  several  trading  stores,  and  a  sort  of  rendez- 
vous for  miners  and  others  similarly  interested.  To-day  a  ruined  shanty  is  all  that 
remains  of  it. 

Tho  splendour  and  glory  of  "  Now  Hogem,"  situated  ten  miles  further  down  the 
river,  a|)poar  to  have  boon  of  an  oven  more  evanescont  nature,  for  its  silo  is  only 
recognizable  by  al)out  an  acre  of  stumps,  the  solo  vestige  of  man's  former  presence. 
And  yet,  but  a  few  years  ago,  both  places  woro  busy  haunts.  Now  they  are  howling 
wildernesses,  although,  even  today,  men  occasionally  pass  up  and  down  tho 
Omenica  with  sujiplies  for  tho  much  impoverished  gold  mines  of  Manson  and 
(Jern.ansen  Ureeks,  where,  iierhaps,  a  couple  score  of  miners  eke  out  an  existence  and, 
with  very  few  exceptions,  bai-oly  manage  to  keep  out  of  debt.  Old  Hogem  is  about 
3  miles  below  the  nuuth  of  Fall  River.  Silver  Creek  falls  into  the  Omenica  about  a 
milo  below.  From  Fall  River  to  German.son  Creek,  at  the  IGSth  mile,  the  valley  of 
the  Omenica  is  favourable  for  railway  conntmction,  in  fact  by  far  the  most  favourable 
portion  of  tho  wholo  route  examined.  The  valley  is  wide,  probably  averaging  a 
mile,  and  the  descent  80  gentle  as,  not  in  all  probability  to  exceed  5  or  6  feet  por 
mile. 

Between  Fall  River  and  Germanson  Creek,  where  tho  elevation  of  the  Omenica 
is  approximately  1,732  feet  above  Hazelton,  or  2,457  above  sea,  tho  distance  is  nearly 
forty  miles  by  following  thesinuo.silies  of  thoOmonica  which  is  continually  changing 
its  channel,  the  low  sand  and  gravel  banks,  between  which  it  flows,  readily  giving 
•way  to  the  impetuous  but  smooth  current. 
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The  valley  of  the  Omonica  is  very  boautifal,  and  the  mountaiiiH  which  hem  it  in 
on  each  side,  althoujjh,  in  one  or  two  casos,  of  considerable  elevation,  do  not  nossess 
the  barren,  wild  apjioarance  ho  fhaiacteriHtic  of  the  snow-clad  peaks  of  the  Skcena 
and  Babino  country.  In  fact,  from  Lake  Tiitla  eastward,  a  change  in  the  general 
aspect  of  the  country  is  quite  apparent.  Lake  Tathi  also  appears  to  mark  a  change 
in  the  geological  formation,  gold-beuring  slate  being  predominant  on  its  east  side,  as 
it  is  also,  I  believe,  over  a  considerable  extent  of  the  region  to  the  eastward,  as  far 
00  the  Rocky  Mountain  chain.  As  has  already  been  remarked,  the  survey  was  not 
carried  east  of  Germansen  Landing,  but  there  is  no  reason  to  doubt  the  favourable 
character  of  the  Omenica  between  Germansen  Landing  and  the  mouth  of  the  Findlay 
River. 

R:i!ow  Germansen  Cieek  the  Omenica  presei'vos  a  nearly  placid  course  through 
a  wid  J  valley,  for  15  or  20  miles,  after  which  it  becomes  rapid,  and  a  canon,  formidabla 
enough  in  high  water,  but  passable  for  the  frailest  canoe  when  at  a  low  stage,  inter- 
venes. This  is  the  "formidable"  Black  Canon  of  Butler's  "Wild  North  Land." 
A  miner  informed  me  that  ho  had  ascended  from  the  Findluy  branch  to 
Germansen  Landing  entirely  alone  in  a  very  small  canoe,  and  that  the  canon  walls 
are  not  high,  probably  not  more  than  75  feet,  with  ample  room  on  either  side  for  road 
purposes.  Below  the  canon,  os  the  Findlay  mouth  is  approached,  the  country  is  of 
a  very  low  and  level  character.  It  is  therefore  quite  apparent  that  no  obstaclea  of 
any  importance  would  be  met  with. 

As  regards  the  question  of  grades  in  this  unexamined  portion  of  the  Omonica,  it 
has  been  seen  that,  at  Germansen  Landing  the  elevation  is  2  457  feet  above  the  sea. 
Now,  assuming  the  level  altitude  of  the  Peace  River  at  the  Findlay  branch  to 
bo  1,700  feet  above  sea  (and  I  think  this  to  bo  an  under-ostimato),  we  obtain  a 
ditt'eronco  of  level  equal  to  757  feet  which,  evenly  distributed  throughout  the 
intervening  distance,  gives  a  very  moderate  inclination,  suy  of  15  feet  per  mile,  so 
that  upon  this  score  there  can  be  very  little  room  for  doubt. 

The  foregoing  description  will  be  better  understood  by  reference  to  the 
accompanying  profile  and  plan,  the  latter  drawn  to  the  scale  of  i^riinri  "''  8<000  feet 
to  an  inch,  which  shows  a  very  large  ])Oi"tion  of  hitherto  unknown  country,  and 
extends,  north  to  south,  from  Bear  Lake  in  latitude  6(>°  to  Lake  Tremblour  in  latitude 
54°  52'  (otherwise  known  as  Cross  Lake;,  and  from  Hazelton  t^)  Germansen  Creek 
over  three  degrees  of  longitude.  Upon  the  profile  exhibited,  the  distance  from  Fort 
Simpson  to  the  head  of  tho  Rocky  Mountain  Canon  of  the  Peace  River  is  483   miles. 

It  is  also  worthy  of  remark  that,  on  the  existing  maps  of  British  Columbia,  tho 

f)ortion  of  country  examined  by  me  this  season  has  been  erroneously  laid  down  as  to 
atitude,  the  true  positions  of  Bear  Lake,  Buckley  House,  and  Trembleur  Lake,  being 
from  10  to  15  minutes  of  latitude  more  to  the  north  than  they  are  thereon  shown. 

Before  bringing  this  brief  description  to  a  close,  it  may  be  well  to  add  that 
Indian  report  j)oin(s  to  a  vast  extent  of  fine  prairie  country  immediately  to  the 
northwam  of  Fort  Connelly,  which  is  also  said  to  extend  eastward  to  tho  upper 
Findlay  River,  and  northward,  never  so  far.  it  is  much  to  bo  regretted  that  circurii- 
stancee  forbade  any  attempt  to  sec  even  the  slightest  portion  of  this  interesting 
region,  which,  if  its  existence  be  real,  presents  a  strange  anumoly  in  such  a  moun- 
tainous country. 

During  my  visit  to  Manson  Creek,  I  also  learned  from  a  minor  who 
ascended  the  river  Findlay  some  years  ago,  that  it  is  a  magnificent  stream,  almost 
lacustrine  in  character  for  many  miles,  with  low,  level  banks,  and  flowing  majestio- 
ally  through  a  wide  valley  at  the  western  base  of  the  lt)cky  Mountain  Chain.  Its 
upper  branches  drain  the  prairie  regiv"»n  above  referred  to. 

Throughout  tho  whole  distance  from  Hazel  ion  to  Germansen  Creek,  the  route 
found  has  been  traced  through  a  densely-wooded  rojjion.  On  the  western  portion,  j.e., 
from  Hazolton  north wani,  and  well  up  the  vulloy  of  the  River  Babino,  the  forest,  owing 
to  the  humidity  of  the  climate,  is  almost  entirely  groon,  but  beyond  the  central  range, 
largo  areas  in  tho  Driftwood,  Fall  River  and  Omenica  River  valleys  have  been 
denuded  by  fire.    The  forest  of  thia  northern  region  does  not  present  u  groat  variety 
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of  woods — the  principal  aro  the  spruce  fir,  the  Banksian  pine  in  the  dry  localities »" 
cotton  wood  and  aspen  along  the  rivers  and  lakes.  A  few  birch  tiees  were  seen  ia 
the  vicinage  of  Lake  Tatia,  and  there  1  saw,  much  to  my  surprise,  a  veritable  biroh 
bark  canoe,  the  property  of  an  Indian. 

The  spruce  nr  is,  however,  more  universally  distributed  through  this  mountainous 
region  than  any  other  wood.  Wild  fruits  are  plentiful,  and  the  numerous  streams 
teem  with  fish. 

A  very  large  portion  of  the  country  Heon  is  quite  unsuitable  for  agriculture,  the 
causes  being  in  certain  localities,  groat  elevation,  in  others  want  of  good  soil  and 
severity  of  climate,  or,  j)roperly  speaking,  the  short  duration  of  summer.  I  fear,  in- 
deed, that  from  this  cause  the  cultivation  of  any  but  the  hardiest  cereals  will  be  im- 
possible, although  it  is  difficult  to  say  what  ofl'oct  might  bo  produced  by  clearance 
and  settlement.  At  Bear  Liiko,  scarcely  any  attempt  has  hitherto  been  mode  to 
cultivate  more  than  a  few  potatoes  and  garden  vegetables,  and  even  those  have  not 

E  roved  a  success;  still,  I  believe  that  with  proper  care,  good  barley  and  potatoes  might 
e  grown  there. 

At  Lake  Babino  some  potatoe  patches  wore  completely  frozen  about  the 
beginning  of  August;  this  was,  however,  in  u  groat  measure  due  to  the  too  close  pixjx- 
imity  oi  the  gai-den  to  the  lake.  In  a  higher  location  this  accident  would,  in  all 
probability,  not  have  occurred.  During  the  month  of  August  severe  nocturnal  frosts 
were  of  frequent  occurrence  in  the  valleys  of  the  Babine  and  Nulkitquah  Rivera.  It 
wa.s,'Jiowover,  remarked  that  on  the  uplands  vegetation  never  sutforod  from  that  cause 
*^o  such  an  extent  lus  in  the  close,  deep  valleys  occupied  by  water.  On  the  21st  of 
August  the  cold  was  so  groat  as  to  form  ice  a  quarter  of  an  inch  thick  at  my  canoe 
camp  on  the  liiver  Babine.  while  400  feet  higher,  on  the  table-land,  the  wild  fruits 
were  scarcely  touched  by  frost.  I  observed,  as  also  did  Mr  Mucoun,  this  phenome- 
non on  the  Peace  River  in  the  autumn  of  1872.  It  is  easily  explained  :  the  uplands 
enjoy  during  the  day  a  greater  |)ortion  of  sunlight  than  the  valleys,  and  moreover  the 
winds  exercise  a  heating  influence  over  the  soil  and  vegetation,  while  they  often  tail 
to  reach  the  valleys  at  all,  whore  the  undisturbed  and  stagnant  atmosphere  predis- 
poses to  fl'OSt. 

At  Hazelton,  on  the  Skeena,  during  the  month  of  July,  great  vicissitudes  of 
temperature  were  observed,  intense  heat  provailingduring  the  day,  while  at  night  the 
minimum  thermonotor  fell  very  low  indeed,  and  on  the  31st  of  July  is  recorded  "  fresh 
snow  on  the  mountains,"  an  observation  which  however  deserves  no  special  notice, 
the  same  phenomenon  taking  place  all  the  year  round  at  intervals,  throughout  the 
length  and  breadth  of  the  province. 

In  the  Ominica  quarter,  and  in  the  valley  of  that  river,  during  the  month  of 
September,  very  cold  tind  frosty  weather  was  experienced.  On  the  21st  of  September 
the  poplar  foliage  was  of  the  deepest  yellow,  and  the  autumn  was,  I  should  say,  at 
least  one  month  in  advance  of  our  usual  experience  in  ihe  valley  of  the  Ottawa. 

While  on  the  subject  of  climate,  I  may  mention  that  the  meterological  observa- 
tions of  this  summer,  undertaken  chiefly  for  hypsometrical  purposes,  are  now  being 
tabulated  with  the  view  of  obtaining  some  insight  into  the  climatic  conditions  of  this 
region. 

After  the  termination  of  the  season's  work,  I  sent  my  men  back  to  the 
coast  via  the  Skeena  Eiver,  merely  reserving  a  couple  to  accompany  me  on  my  way  to 
Quosnelle,  which  was  reached,  via  Stewart's  Lake,  on  the  12th  October.  During  my 
way  down,  I  made  a  micrometrical  survey  of  the  east  shore  of  Lake  Tatla  and  of  a 
portion  of  Middle  River. 

An  examination  was  also  mode  of  the  southern  end  of  Lake  Tatla,  having  in 
view  a  possible  lino  from  St.  John's  Bay'on  Lake  Babine. 

In  1872  I  reported  that  the  chain  of  lakes  lying  immediately  to  the  eastwai-dof 
Lake  Babine  presented  a  favorable  opportunity  for  the  passage  of  a  railway  from 
the  direction  of  (he  outlet  of  Lake  Babine,  and  that  the  wooded  hills  which  flank 
St.  John's  Bay  on  the  east  might  in  all  probability  be  scaled  by  a  roilway.  During 
the  post  season  Mi-.  Cambie,  on  his  way  up  Lake  Babine,  walked  up  the  trail  whioE 
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crosses  those  hills,  and  found  by  aneroid  that  the  elevation  did  not  exceed  1,000  feet, 
anil  that  those  hills  are  quite  practic  iblo.  Such  being  the  case,  I  examined,  as  already 
romarkeei,  the  southern  end  of  Lake  Tatia  in  this  connection. 

To  the  eastward  of  the  southovn  end  of  Liike  Tatia  the  country  appears  low 
although  htill  very  much  brojjon.  There  may  be  some  direct  iiaswagc  thence  to  the 
Nation  Lakes,  but  I  am  inclined  to  think  that  a  more  favorable  lino  would  bo  found 
by  following  the  Middle  Kiver  to  Lake  Tromblour,  and  skirting  its  northern  shores 
to  the  low  valley  of  a  small  stream  which  falls  into  Lake  Trainbleur  at  its  eastern 
extremity.  Thence  I  believe  a  passage  might  be  found  towaixls  McLeod  l^ake. 
After  a  very  careful  studj'^  of  this  northern  region,  I  am  more  than 
ever  convinced  that  the  route  via  the  Kotsine  Pass  is  the  only  available 
one  from  the  Skecna  to  the  Peace  River  Pass  of  the  Rocky  Mountains, 
and  that  the  southern  one  via  the  Tatlabunkut  chain  of  lakes,  the  pass  opposite  Fort 
Babine,  and  Middle  River  towards  ^ 'ke  McLeod,  which  lies  probably  sevonty-fivo 
miles  duo  east  from  Lake  Tremblour,  v  juld  only  be  useful  in  connection  with  the  Pino 
River  Pass  to  which  I  drew  the  attention  of  the  Government  in  1872. 

The  meteorological  observations  made  during  the  past  summer,  disconnected  as 
they  unavoidably  were,  are  unsatiisfaclory  as  data  for  arriving  at  more  than 
a  rough  estimate  of  the  climatic  conditions  of  the  region  so  hastily 
examined.  Nevertheless,  it  may  be  remarked  that  the  register  shews 
some  interesting  thermomotricul  ditforonces  which  I  shall  give  here.  Simul- 
taneous hourly  readings  during  the  month  of  July  shew  a  ditforonce  of  four  degrees 
of  Farenheit  between  llazelton  and  Luke  Habine,  the  former  assumed  to  be  725  feet 
above  the  sea,  the  latter  1,647  foet  higher.  The  higher  temperature  occurs  at 
Hazelton  Similar  readings  at  Lakes  Babine  and  Tatia  show  differences  of  3  degrees 
of  Farenheit,  the  higher  temperature  being  at  Lake  Tatia. 

The  climate  of  Bear  Lake  for  a  few  days  in  July,  as  compared  with  that  of 
Hazelton,  is  in  like  manner,  shewn  to  be  seven  degrees  colder. 

The  most  genial  climate  seems  to  obtain  at  Lake  Tatia,  and  I  may  here  remark 
that,  in  my  opinion,  the  most  fitting  area  for  settlement  or  agiiculturc  soon  during 
the  season  is  in  the  trough  of  the  Driftwood  River  and  Lakes  Tatia,  Tremblour  ana 
Stewait,  whore  a  considerable  extent  of  fine  land  is  to  be  found  in  spots.  I  have  no 
doubt  that  there  are  also  a  few  favorable  localities  on  Lnke  Babine,  as  there  are  in  the 
vicinity  of  Hazelton  and  Kyspyox,  but  elsewhere,  with  scarcely  any  exception,  ths 
country  is  of  too  elevated  and  mountainous  a  character  to  be  at  all  fit  for  agriculture. 

[  have  the  honor  to  be,  Sir, 

Your  most  obedient  servant, 

C.  HORETZKY. 

Sandfobd  FiiEhino,  Esq., 

Kngineer-in-Chioi,  Canadian  Pacific  Railway, 
Ottawa. 
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APPENDIX  No.  6. 


laMOBANDUH  RBaARDlNQ   A  JOUBNBY  FBOH  VICTOBIA,   V.I.,  AOBOSS   NOBTHKRN   BRITISH 
COLUMBIA,  Vid   PEACE  RIVEB  PASS,  TO  EDMONTON,  BY  TBS   REV.  D.  M.  UOROON,  B.D. 
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In  company  with  Messrs.  Cambie  and  McLeod,  of  the  Canadian  Pacific  Railway 
Snrvoy,  and  Dr.  G.  M.  Dawson,  of  the  Geological  Survey,  the  writer  left  Victoria  on 
Tuesday,  3rd  Juno,  1879,  by  steanior  "  Olympia,"  (since  culled  the  "  Princess 
Louise,")  commanded  by  Captain  Lewis,  wao  is  regarded  as  the  most  experienced 
navigator  of  the  Canadian  Pacitic  coast. 

After  steaming  through  the  Straits  of  Haro  we  passed  northwai-d  between  Yan- 
couver  and  the  smullcr  islands  that  stud  the  Straits  of  Georgia,  until,  leaving  the 
northern  extremity  of  Vancouver,  wo  entered  the  series  of  channels  that  divide  the 
mainland  from  the  long  su(!cession  of  islands  which  fringe  the  coast  with  scarcely 
any  interru[)tion  as  fur  as  Alaska.  This  land-locked  strip  of  ocean  that  stretches 
almost  unbroken  along  our  Pnuitic  coast  from  San  Juan  to  Port  Simpson,  is  one  of 
the  most  singular  wator-ways  in  the  world.  On  the  western  shores  of  Vancouver 
an<l  of  the  chain  of  islands  lying  to  the  north  the  waves  of  the  Pacific  break  with  an 
unceasing  roll ;  but  hero,  inside  the  breastwork  of  islands,  and  between  them  and 
the  mainland,  the  sea  is  commonly  as  smooth  as  a  canal.  It  is  deep  enough  for  the 
largest  man-of-war,  ovon  within  a  short  distance  of  the  shore,  and  yet  the  tiniest 
Bteani-yacht  runs  no  risk  of  rough  water.  For  ])leasure-sailing  this  deep,  smooth, 
safe,  spacious,  land-locked  channel,  or  series  of  channels,  is  probably  without  a  rival. 
Now  it  broadens  to  a  widih  of  several  miles,  and  again  it  narrows  to  a  span  of  a  few 
hundred  yards,  the  number  of  islands  enabling  one  to  shape  his  course  over  calm 
water  in  almost  an}'  weather,  while  on  every  hand  one  is  girt  by  varied  and  attrac- 
tive scenery.  'P-'v  commercial  purposes,  when  the  mines  along  the  eastern  seaboard 
of  Vancouver  become  more  fully  developed,  and  the  coasting  trade  increases,  the 
value  of  such  water  communication,  possessing  all  the  advantages  of  deep-sea  navi- 

fation,  yet  protected  by  a  line  of  breakwaters  from  all  the  dangers  of  the  sea,  can 
ardly  be  over-estimated.  Only  at  two  places  is  it  exposed  to  the  gales  of  the  Pacific, 
and  there  only  to  those  from  the  west,  viz.,  from  the  north  end  of  Vancouver  Island  as 
you  round  Cape  Caution,  a  distance  of  about  thirty  miles,  and  again  for  about  ton 
miles  when  passing  Riillbank  Sound.  At  two  places  also,  Dodd's  Narrows,  near  the 
entrance  to  Nanaimo,  and  at  Seymour's  Narrows,  between  Vancouver  and  Valdes 
Islands,  there  is,  at  certain  conditions  of  the  tide,  a  strong  current,  sometimes  from 
four  to  eight  miles  an  hour,  which  might  cause  delay  for  two  hours  at  the  utmost  to 
an  ordinary  steamer.  For  the  rest  there  is  no  more  difficulty  than  would  bo  mot 
with  on  a  deep,  unruffled  lake.  The  discomfort  to  which  the  traveller  along  this 
coast  is  most  exposed  is  the  moist  climate,  which  prevails  when  you  pass  beyond  the 
protection  of  the  mountains  of  Vancouver.  Until  you  approach  the  northern  ex- 
tremity of  that  island  its  lofty  hills,  some  of  which  are  over  seven  thousand  feet  in 
height,  intercept  the  showers  that  drift  landward  from  the  Pacific,  so  that  these  fall 
on  the  western  slojies  of  the  island.  Ilonco  tho  cat-tern  coast  fi-om  Victoria  northward 
enjoys  a  most  delightful  climate.  But  when  you  have  passed  Vancouver  the  islands 
to  the  north  no  longer  servo  in  the  same  degree  to  intercept  the  clouds.  These  roll 
inland  until  they  strike  the  lofty  slopes  of  the  Coast  or  Cascade  range,  which  runs 
close  to  the  seabnanl  along  its  whole  length,  and  hence  the  northern  part  of  tho  coast 
enjoys — or  rather  enduros — a  much  greater  rainfall  than  either  the  east  coast  of 
Vancouver  Island  or  tho  southern  portion  of  tho  mainland. 
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Beyond  the  shelter  of  Vancouver  the  weather  became,  a«  wo  had  expected, 
decidedly  moidt.  A  drizzling  rain  obucured,  for  the  time,  our  viowa  of  what,  from 
occasional  glimpses,  we  inferred  muHt  be  magnificent  scenery.  When  the  leaden 
mist  would  lift  we  could  see  the  hills,  now  bare  and  precipitous,  now  wooded  and 
sloping,  now  torrent-carved  and  snowcapped,  sometimes  like  a  wall  of  adamant 
deiying  the  waves,  and  again  cleft  by  deep  narrow  fiords  or  gorges. 

On  Thursday,  about  noon,  wo  reached  Port  Kssington  at  the  mouth  of  the  Skeena, 
a  distance  of  about  450  miles  from  Victoria.  The  village  consists  of  some  fifteen  or 
twentj'  houses,  the  best  of  which  is  occupied  by  the  solitary  white  trader  of  the  place, 
the  others  by  Indians.  The  chief  staple  of  trade,  which  is  also  the  chief  article  of 
food,  is  salmon,  for  here  as  elsewhere  along  the  coast,  salmon  is  found  in  extra- 
ordinary abundance,  and  during  the  fishing  season  there  is  a  ready  market  for  them 
at  the  small  cannery,  a  little  north  of  this,  known  as  Willaclach,  callotl  also  Wood- 
cock's Landing,  or  Inverness,  There  is  very  little  land  in  the  vicinity  fit  for  cultiva- 
tion, the  country  being  for  the  most  part  rugged  and  mountainous ;  but  there  are 
excellent  cedar  forests  close  at  hand,  a  fact  that  induced  an  enterprising  firm  to  build 
a  steamer  heie  some  years  ago,  a^  it  was  possible  to  bring  the  engines,  &c.,  here 
more  easily  than  cedar  could  be  conveyed  to  Victoria,  but  the  price  of  labour  made 
the  venture  a  cos.ly  and  unsuccessful  one. 

For  some  distance  from  the  mouth  of  the  river  the  clear  sea-water  is  discoloured 
by  the  dark  waters  of  the  Skeena ;  indeed,  the  river  seems  to  push  back  the  sea 
rather  than  to  blend  with  it,  for  although  there  are  the  usual  tidal  variations,  exposing 
at  low  water  a  rough  beach  in  front  of  the  village,  yet  the  water  near  the  shore  is 
almost  perfectly  fresh,  and  is  constantly  used  for  cooking  and  other  domestic  pur- 
poses. The  large  bay  that  receives  the  waters  of  the  river  affords  good  anchorage, 
but  it  cannot  be  called  a  good  harbour,  for  not  only  is  the  access  from  the  sea 
somewhat  intricate,  but  during  the  winter  season  it  is  blocked  with  ice  brought  down 
by  the  Skeena.  Adjacent  islands  prevent  the  watei-s  of  the  Pacific  from  having  much 
efiect  upon  the  bay,  except  in  the  rise  and  fall  of  the  tide,  and  us  it  receives  the 
waters  of  a  large  river  that  in  winter  are  ice  cold,  and  frequently  blocked  with  ice 
floes,  this  bay,  unlike  the  great  majority  of  the  bays  on  the  Pacific  coast,  is  ice-bound 
for  a  part  of  theyoar. 

From  Port  Kington  we  steamed  on  to  Port  Simpson,  about  50  miles  further  north, 
visiting  on  our  way  the  Indian  village  of  Motlahkailub,  in  order  to  secure  cicws  and 
canoes  for  our  journey  up  the  Skeena.  Metiahkatlah  is  chiefly  known  through  the  re- 
markable mission  estnblished  here,  in  connection  with  the  Church  of  England, by  Mr. 
Wm.  Duncan.  Other  missions  to  the  Indians,  both  Protestant  and  Roman  Catholic,exist 
in  British  Columbia,  but  it  is  no  disparagement  to  them  to  say  that  none  of  them  have 
proved  so  successful  as  the  mission  at  Metiahkatlah.  The  'J'simpseans,  as  the  Indians 
of  that  district  are  called,  were  at  the  time  when  Mr.  Duncan  came  among  them, 
seventeen  yeai-s  ago,  as  fierce,  turbulent,  and  unchaste  as  any  of  the  other  coast  tribes, 
not  excepting  the  Uaidiihs;  whereas  now  the  chastity  of  the  women,  the  sobriety 
and  steady  industry  of  the  men,  the  thrift  and  cleanliness  of  all  render  their  settle- 
ment the  equal,  in  these  respects,  of  almost  any  |)luce  of  the  same  size  in  the  eastern 
Srovinces.  Mr.  Duncan  desired  from  the  first  to  draw  in  the  Indians  from  scattered 
istrictfl  along  the  coast  to  one  centre,  a  plan  which  might  work  well  in  this  quarter 
where  the  Indians  live  chiefly  by  fishing,  although  it  could  not  bo  cprried  out  in  the 
same  way  among  the  Indians  of  the  woods  or  of  the  prairies,  who  live  chiefly  by 
hunting.  He  chose  as  the  centre  of  operations  the  little  Indian  villufre  of  Metiah- 
katlah, where  at  that  time  about  fifty  persons  were  living,  and  he  has  already  gathered 
around  him  Indians  from  adjacent  districts  to  the  number  of  about  a  thousand,  upon 
whom  ho  has  been  able  to  exert  a  strong  and  steady  influence.  He  learned  their 
language,  made  it  a  written  language,  and  now  teaches  it  to  them  grammatically, 
while  instructing  them  also  in  English.  Ho  loarned  several  trades  that  he  might 
instruct  them,  and  sent  some  of  them  to  Victoria  to  learn  trades  that  they  might  in  turn 
become  artisan  teachers.  The  fruits  of  their  labour,  beyond  what  are  require<l  for 
their  own  maintenance  and  comfort,  ai'e  exchanged  for  such  commodities  in  the  way 
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of  clothing,  provision,  etc.,  as  they  can  procure  from  Victoria,  and  these  are  fiirninhod 
at  an  oxcellont  HJiop  in  llio  viila^^c,  wiiich,  under  the  ini'<Mionar3''s  direction,  in  man- 
aged by  Indian  c'leri<s.  A  lar^e  und  beautiful  ciiurcl),  u  commodious  Hcnool-house, 
an  extensive  trading  t-tore,  coniloilabie  dwellings,  a  8a\v-mill,  and  numerous  work- 
Hhops  are  among  the  (jutwiird  an<i  visible  evidences  of  the  succo-^s  of  t'lo  mission. 
We  engaged  two  crews  here,  and  loun  I  them  lo  bo  excellont  fellow-t,  active,  honest, 
and  kindly  ;  they  w».'re  accustomed  each  evening  to  have  pra^'ers  in  their  own  lan- 
guage, and  the  man  who  led  their  devotions  was  the  bravest,  best-tomporcd,  and 
moHt  ttkilful  boatman  of  them  all. 

On  account  of  our  delay  at  Port  Kssington  and  Motlahkatlah,  wo  did  not  enter 
the  harbour  of  I'ort  Simij-on  till  daybreak  on  Friday,  the  7lh. 

Port  Simpson  in  a  small  village  that  has  gathered  arjuiid  an  old  IIudson's"Bay  Com- 
pany's post  (from  which  it  is  sometime  called  Fort  .Simpson),  and  is  occupie  I  almost 
entirely  by  Indians.  The  harbour  is  most  favourably  situated.  Ea^iy  of  acco-^H  for  steam 
navigation,  throUi.':h  the  channel  by  which  woonleiod  it  from  the  situth,  it  is  easy  of  ac- 
cess for  sailing  ships  or  steamers  approaching  from  the  west,  through  Dixon  Straits, 
that  separate  the  (juoen  Charlotte  Islands  from  Alaska;  and  it  is  as  safe  as  it  is  accessible. 
Facing  the  w^st  it  has  two  ai)proaches — Dodd  Passage,  between  the  Houih-wostorn 
extremity  of  the  harbour  and  a  roof  of  locks,  and  I nskip  Passage,  which  separates 
this  reef  of  rocks  on  its  northern  side  from  JJirnie  Island.  Between  Birnio  Island  and 
the  northern  extromit}'  of  the  harbour^  theic  is  a  choked  passage  not  til  for  any 
navigation,  s:ive  that  of  canoes  or  other  light  craft.  This  reef^of  rocks,  though  hidden 
at  high  tide,  is  traceable  at  low  water  on  account  of  the  kelp  attached  to  it,  and  it 
serves  as  a  partial  breakwater  for  any  t-mx  that  might  roll  in  frotn  the  Pacific,  while 
Birnio  Island  completes  the  protection  of  the  harlxjur  on  'he  western  side.  The 
extent  of  the  harbour  may  bo  set  down  at  not  loss  than  throt  lilos  in  length,  with  an 
average  breadth  of  nearly  one  mile.  Its  only  exposure  is  to  the  west,  ospocially  through 
the  approach  known  as  Inskip  Passage,  but  no  severe  gales  over  visit  it  from  that 
quarter.  Finlaj'son  Island  and  the  Dundas  Islands  protect  it  to  the  south-wosl  and 
south,  while  any  gales  from  the  north-east,  east  or  south  east  (the  prevailing  quarters 
for  high  winds  in  this  locality)  can  scarcely  haveany  influence  on  its  waters,  as  it  is  so 
well  defended  on  those  sides  by  the  high  surrounding  land.  The  anchorage  is 
reported  by  Captain  Lewis  to  bo  excellent. 

From  Port  Simpson  we  visited  Work  Channel,  an  inlet  of  32  miles  in  length, 
which  runs  from  Capo  Maskolyno,  five  miles  north  of  Port  Simpson,  in  a  southerly 
direction,  making  a  peninsula,  known  as  the  TBimp>ean  Penisula,  of  an  average 
breadth  of  twelve  miles,  from  near  the  mouth  of  the  Skoena  to  Cape  Maskelyne. 
This  channel  has  never  been  fully  surveyed.  It  seems  to  bo  similar  to  many  others 
of  the  deep  inlets,  that  run  into  the  mountains  along  this  coast  and  that  have  often 
been  likened  to  the  fiords  of  Norway.  The  north-easterly  bank  is  more  precipitous 
than  the  other,  the  bills  rising  for  the  most  part  very  steep  and  abrupt  from  the 
water's  edge,  and  although  almost  uniformly  covered  with  a  growth  of  small  cedar, 
yet  when  occasional  snow-slides  or  perpendicular  bluffs  disclosed  their  rocky 
character,  it  became  a  matter  of  surprise  how  anything  could  grow  upon  their 
sui-face.  About  22  miles  from  the  entrance  the  north-eastern  bank  is  cut  through 
by  a  narrow  fiord  called  Quatoon  Inlet,  where  the  bare  rocks  seemed  to  yawn  in 
order  to  allow  a  glimpse  of  some  snow-capped  summits  and  rugged  cliffs,  more 
imposing  than  the  scenery  at  any  other  part  of  the  channel.  At  the  head  or  south- 
eastern extremity  of  the  channel  a  stream  enters  from  the  south  ;  up  the  valley  of 
this  stream  there  is  a  pass  at  low  altitude,  connecting,  by  a  few  miles,  Work  Channel 
with  the  River  Skecna. 

The  south-westerly  bank  is  not  marked  by  hills  of  the  same  precipitous  character 
as  those  on  the  other  side,  except  for  two  or  three  miles  from  a  point  opposite  Quatoon 
Inlet,  towards  the  head  of  the  channel,  liero  the  descent  to  the  water  s  edge  is  very 
abrupt,  although,  even  hero,  there  is  an  almost  unbroken  growth  of  small  cedar,  with 
occasional  patches  of  cotton  wood  in  the  rifts  between  the  hills,  as  fully  advanced  in 
leaf,  at  the  time  of  our  visit,  as  the  Cottonwood  trees  near  Yictoria.     For  the  rest, 
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the  slopes  along  the  south-western  bank  are  gentle,  and  froquontly  terminate  in  a 
lodge  or  bench  of  some  considorublo  width,  alM)ul  forty  foot  above  h'gh  water. 

As  we  wore  roturning  to  Port  Simpson,  and  when  half-way  down  Work  Channel, 
the  drizzling  rain,  which  had  fallon  more  or  loss  hteudily  since  Wcdnosduy  morning, 
coasod,  the  clouds  broke  away,  tho  sky  grow  c.loar,  and  tho  dny  boeanio  bright  again 
as  an  English  May  day.  Sloaming  aiound  Capo  Slaskol3iio,  wo  could  sco  along  the 
coast  of  Alaska  for  man^'  miles,  and  as  wo  turned  south  and  passed  Port  Simpson,  tho 
harbour  and  its  Mirroiindings  apptsared  much  more  attractive  than  ilicy  had  done  in 
the  disagrcoablo  drizzle  of  the  morning.  Tho  sea  was  calm,  and  as  tho  aftoinoon  wore 
on,  the  (lay  continued  bright,  while  we  hold  on  our  course  for  Port  Kssiii;,'ton.  It 
seemed  as  if  this  northernmost  jjorlion  of  tho  Pacific  coast  was  as  lii'r  and  favt..  ilo, 
in  rogai-d  to  scenery  and  climate,  as  tho  coast  of  Vancouver,  or  of  tho  southern  v  •<■• 
tion  of  tho  mainland  ;  and  yet  tho  testimony  of  all  whom  we  mot,  cajmblo  of  giving 
evidence,  tends  to  prove  that  tho  climate  lioro  is  exceedingly  moist.  Mr.  Dum  ..n,  of 
Metlatkatluh,  kept  a  record  of  climatic  changes  for  one  season  of  seven  m":;  lis,  (rf "i 
October  to  April,  and  found  tha'  only  an  average  of  seven  days  \wr  mont..  .vere  fair  ; 
and  after  a  residence  of  ocn  years  in  this  locality,  he  thinks  that  this  i;^  a 

raliable  projxirlion  for  that  ]>artof  tho  j'oar,  but  that  tho  j  -oportion  r)f  wot  wc.il!. »;r, 
during  the  remain  .  months,  is  not  so  largo.  During  one  season,  in  whic*.  .;o  .vaa 
teaching  night  school,  it  was  necos.sary  for  him,  each  evening,  to  carry  a  li  ;hted 
lamp  from  his  house,  a  few  stops  from  the  sch(M)l ;  and  he  observed  that  for  twen'y- 
one  consecutive  nights,  he  ref|uire<l  to  carry  an  umbrella  over  tho  lamp  to  protect  it 
from  the  ruin.  Mr.  A.  McAlisler,  who  built  a  steamer  at  Port  Kssinglon,  an  intelli- 
gent and  reliable  witness,  sa3's  that  sometimes  in  July  there  is  fine  weatlier,  but  little 
during  the  rest  of  the  j'oar.  Capl.  Lewis,  and  residents  at  Port  Simpson,  give  similar 
roj)orts,  and  yet  from  our  own  experience  of  what  is  accepted  as  "  wot  "  weather,  it 
is  not  heavy  rain  that  prevails  horo,  but  rather  light  and  frequent  drizzle,  with  cloudy 
skies,  like  that  which  one  experiences  so  often  on  tho  west  coast  of  Scotland. 
At  any  rate,  whatever  be  the  extent  of  the  rain  fall,  the  climate  seems  to  bo  a 
healthy  one,  if  we  may  judge  from  the  fresh  and  vigorous  appearance  of  tho  poo])le  ; 
and  those   resident  here  say  that  the  cold  is  not  more  severe  than  in   the  southern 

[)art8  of  the  Province.     Fogs  are  not  very  frequent,  not  much  more  so  than   at  the 
owcr  end  of  the  Strait*  of  Georgia,  while  the  dense  smoke  from  bush  fires,  of  which 
pilots  further  south  sometimes  complain  in  summer,  is  quite  unknown  here. 

Around  Mellahkatlah  as  well  as  around  Port  Simpson,  some  attempts  are  made 
at  gardening;  vegetables  aro  grown  with  fair  success,  especially  potatoes,  but  the 
soil  near  the  sea  is  lor  the  most  part  boggy,  while  further  from  the  shore  it  is  rocky; 
in  either  case,  with  the  exception  of  a  few  occasional  patches  it  is  said  to  be  utterly 
unfit  for  cultivation.  There  is  a  good  deal  of  timber,  particularly  red  and  yellow 
cedar  (the  so-called  yellow  cedar  being,  more  accurately,  cypress),  and  some  trees 
grow  to  a  large  size,  but  they  are  not  much  used  except  by  the  Indians  for  prcxlucing 
sawn  or  hewn  boards  of  which  they  generally  build  their  houses,  or  for  making  their 
canoes,  which  are  simply  logs  of  cedar,  dug  out  and  shaped  to  the  required  model. 
Beyond  this  there  is  at  present  no  market  lor  this  timber,  which  appears  to  be  tho 
only  valuable  product  of  the  soil  in  this  part  of  tho  Province,  the  wealth  of  the 
district  being  rather  in  its  extensive  fisheries  of  seal,  soi-ottor,  salmon,  halibut, 
whale,  herring'  etc.  There  ore  very  few  sett  loraents,  ami  few  iducemcnts  for  settlers. 
The  whole  country  seemed  to  be  wrapped  in  silence,  with  scarcely  n  sign  of  life, 
except  some  salmon-canning  establishments  or  a  few  Indian  villages  tl-at  have  grown 
up  in  localities  well  favoured  for  shooting  or  fishing,  or  that  have  clustered  around 
the  posts  of  the  Hudson's  Buy  Company. 

We  left  Port  Bssington  on  the  fth  June,  our  proposed  route  being  up  the 
Skeena  to  the  Forks,  thence  across  the  country,  to  Babine,  up  Lake  Babine, 
down  Lake  Stewart  to  Fort  St.  James,  tho  central  Hudson's  Bay  Post  of  northern 
British  Columbia.  From  Port  St.  James  we  would  follow  the  trail  to  Fori  McLeod, 
and   thence  proceed   by   boat,   canoe   or    raft,    down    Peace    Kiver    through   the 
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Rocky  Alountains  to  Dunvogan,  and,  after  spending  some  time  in  the  Peace  Biver 
country,  hurry  eastward  by  way  of  Edmonton  to  Winnipeg. 

By  observations  made  in  part  by  microinoter  and  in  part  by  tracli  survey,  the 
distaneo  from  Port  Ewsiiigton  to  the  village  of  Hazel ti-n,  better  known  as  the  Forks 
of  Skeena,  or  by  its  Indian  name  ICitunmax,  is  150  miles;  this  may  be  regarded  as, 
at  least,  approximately  correct.  The  aiiitude  of  Hazleton  above  the  sea  is  about  650 
feet.  Ordinary  tide  water  rcachoa  about  22  miles  above  Fort  Essington  ;  spring  tides 
are  felt  several  miles  further. 

The  current  is  always  strong  above  tide  mark,  'and  sometimes  very  rapid,  there 
being  ^'carcoiy  any  roaches  of  calm  water,  so  that  "poling"  and  "  tracking"  are  fre- 
quently required. 

For  some  distance  from  the  mouth  of  the  river,  say  50  miles,  the  banks  on  both 
sides  are  steojj,  sornotimos  almost  precipitous,  but  along  the  greater  part  of  this  dis- 
tance, especially  (  the  northern  or  right  bank  of  the  river,  there  runs  a  flat  or  low 
bench  of  varying  width,  while  at  the  same  lime  the  river  is  so  shallow  near  the  shore 
as  to  admit  of  poling  almost  without  interruption.  When  the  tide  is  out  the  beach 
is  e.xposed  for  "  considerable  width  along  the  lower  portion  of  the  river.  On  the 
bluffs  and  high  hills,  visible  from  the  river,  the  effects  of  snow-slides  and  land-slides 
may  occasionally  be  observed,  coming  in  a  few  instances  even  to  the  water's  edge. 

In  18(J6  the  steamer  Mumford  ascended  the  Skeena  about  70  miles,  to  a  po  nt 
a  little  above  the  village  of  Kitsumgallum.  This  point  is  regarded  as  the  head  of 
steam  navigation,  as  any  navigable  stretches  of  water  above  this  are  interrupted  by 
heavy  rapids.  The  Mumford  was  employed  by  the  Western  Union  Tolegrapn 
Company  of  the  United  States  to  convey  supplies  for  the  men  who  were  engaged  on 
the  line  that  had  been  projected  through  part  of  British  Columbia.  Thit  company 
commenced  explorations  in  1865,  with  a  view  towards  the  construction  of  an  over- 
land telograpli,  which,  by  way  of  Behriug  Straits,  was  to  unite  the  Old  and  New 
Worlds,  but  after  the  expenditure  of  three  millions  of  dollars  the  scheme  was  aban- 
doned owing  to  the  success  of  the  Atlantic  cable,  For  about  80  miles  from  the  coast 
the  Skeena  is  dotted  with  islands  that  have  been  formed  by  rich  alluvial  deposits 
borno  down  by  the  stream,  and  that  are  now  covered  by  a  luxuriant  growth  of  timber, 
chiefly  of  cotton  wood,  while  the  banks  of  the  river  are  fringed  in  many  parts  by 
flats  that  are  also  densely  wooded.  In  some  instances  the  islands  are  so  near  the 
shoio  that  the  channel  between  them  and  the  bank  might,  if  any  good  purpose  were 
to  be  served  by  it,  such  as  the  reclamation  of  land,  bo  very  easily  filled  and  the  water 
diverted  into  the  main  channel.  As  the  river  cuts  its  way  through  the  Cascade 
Range,  which  is  here  more  Alpine  in  character  than  the  range  of  the  Rocky  Moantains 
in  the  same  parallel,  we  were  frequently  in  the  midst  of  wild  and  attractive  scenery. 
The  hills  are  loftj',  serrated,  snow-capped  ;  sometimes  we  could  see  a  glacier,  enclosed 
in  a  shell-shaped  valley  and  surrounded  by  an  amphitheatre  of  peaks;  while  the 
wooded  islands  and  flats,  in  their  varied  shades  of  green,  form  a  pleasing  foreground 
for  every  view. 

Occasionally  we  passed  an  Indian  village,  consisting  ot  a  few  rude  houses  made  of 
rough  cedar  boards.  Kach  house  accommodates  two  or  more  families,  and  in  some  of 
the  villages  each  house  is  adorned  by  a  curiously  carved  door-post.    The  figures  in- 

f;eniously  cut  upon  these  door-posts  are  supposed  to  be  the  heraldic  bearings  of  the 
iamily,  but  to  the  uninitiated  the  heraldrv  of  those  Indians  is  as  mysterioub  as  the 
heraldry  of  the  English  nobility.  Frogs,  bears,  beavers,  whales,  salmon,  seals,  eagles, 
men,  sometimes  men  tapering  into  fisli  like  the  fabulous  merman,  are  the  figures  most 
fVequently  seen.  Several  of  these  may  be  found  on  each  post,  the  post  being  about 
thirty  feet  high,  and  two  feet  in  diameter  at  the  base.  In  many  cases  more  labour 
is  expended  on  this  post  than  upon  all  the  rest  of  the  house  ;  sometimes  it  is  large 
enough  to  admit  of  a  hole  being  cut  through  it  sufBoient  to  servo  as  a  doorway,  and 
in  this  case  the  opening  is  usually  by  some  quaint  conceit  made  to  represent  the 
mouth  of  one  of  the  carved  figures;  frequently,  however,  it  is  quite  distinct  from  the 
house,  standing  in  front  of  it  like  a  flagstaff.  Not  far  from  the  village  may  usually 
bo  found  a  little  graveyard  with  carved  and  painted  monuments,  but  very  often  the 
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grave  of  tho  Indian  is  separated  from  the  graves  of  his  kinsmen,  and  is  commonly 
raarked  b}'  his  canoe  or  his  gun,  or,  in  the  southern  part  of  tho  province,  by  tho  hide 
of  his  horse,  his  own  remains  boing  enclosed  in  a  rough  box,  laid  sometimes  upon  the 
ground,  sometimes  interred  a  few  feet.  Among  some  of  the  Skoena  Indians  the 
remains  of  the  dead  are  cremated,  tho  charred  bones  and  ashes  being  placed  in  a  box 
which  is  left  exposed  near  the  outskirts  of  the  village. 

Near  almost  every  village  we  found  men  engaged  in  fishing,  for,  as  we  passed 
here  about  the  middle  of  June,  the  first  run  of  salmon  had  already  commenced,  and 
salmon  being  abundant  in  the  Skeena,  as  in  every  other  river  of  British  Columbia,  ia 
tho  staple,  almost  tho  exclusive,  article  of  food  among  the  Indians.  When  the 
salmon  fails,  as  it  has  sometimes  done,  the  distress  and  destitution  are  very  great,  for 
the  natives  seldom  raise  any  kind  of  vegetables,  the  chnracter  of  the  country,  as  well 
as  of  the  people,  being  adverse  to  agriculture.  When,  however,  the  salmon  can  be 
taken  in  the  ordinary  abundance,  a  man  may  in  less  than  a  month  lay  in  his  supply 
of  food  for  tho  year. 

Advancing  up  the  river  there  is  an  increasing  proportion  of  plateau  or  flat  along 
the  banks,  occasionally,  though  not  often,  interrupted  by  ledges  of  rock,  and  almost 
invariably  where  such  flats  are  not  found,  the  hills  slope  gently  towards  the  water. 

The  mountains  between  the  coast  line  and  the  Lakelse  Valley,  which  joins  the 
valley  of  the  Skeena  about  75  miles  from  Port  Essington,  are  not  so  lofly  nor  so 
marked  by  peaks  and  serrated  ridges  as  those  that  become  visible  on  further  progress 
into  the  interior.  Indeed,  a  genera!  depression  may  be  traced,  in  a  direction 
somewhat  similar  to  that  of  the  coast  line,  along  the  valley  of  the  upper  waters  of 
tho  Nass'o  and  by  tho  streams  and  lakes  which,  at  Kitsumgallum,  connect  it  with  tho 
Skeena,  thence  by  the  Lakelse  Val lev  toKitimaton  the  northern  arm  of  Gardner 
Inlet.  This  depression  is  not  clearly  indicated  on  any  published  map  of  British 
Columbia;  it  cannot  properly  be  called  a  valley,  but  if  wo  may  suppose  the  general 
level  of  tho  country  to  be  lowered  1600  feet  (and  the  average  level  of  British 
Columbia,  exclusive  of  the  Peace  liivor  country,  is  estimated  a*  3,000  feet  above  the 
sea),  there  would  bo  traceable  among  the  remaining  elevated  ridges,  a  valley  or 
chain  of  valleys  in  tho  direction  indicated.  Through  this  Lakelse  Valley  there 
appears  to  be  a  pass  at  a  comparatively  low  altitude,  connecting  the  waters  of  the 
Skeena  with  the  waters  of  tho  Pacific  at  Kitimat  on  Gardner  Inlet. 

Throughout  the  course  of  the  rivei-,  abundance  of  timber  is  found  along  the  flats 
and  the  lower  slopes  of  tho  neighbouring  hills.  Cottonwood  grows  to  a  large  size  on 
tho  islands;  spruce,  sometitnes  as  much  as  six  foot  in  diameter,  hemlock  of  a 
superior  size  and  quality,  cedar  and  aspen  abound,  and  less  frequently  Douglas  pine, 
bir-ch  and  mountain  ash.  The  flats  are  usually  rich  with  poavines  or  vetches,  straw- 
berries, rrt8])berries,  gooseberries  and  with  a  great  variety  of  wild  flowers,  such  as  the 
rose,  columbine,  linea,  violet,  anoiinone,  saxifrage,  etc. 

There  is  scarcely  any  land  <n  tho  lower  pa.  t  of  tho  rivor  fit  for  cultivation,  as 
tho  islands,  although  rich,  are  ai  viarontly  liable  to  inrndation,and  tho  flats  along  this 
part  fuiiiiih  little  more  than  occmionalpatches  suitable  for  tho  growth  of  potatoes. 
Above  Kitsilns,  however,  i.e.,  fro.-n  about  90  miles  above  Port  Kssington  the  flats  or 
jilutciiux  are  larger,  more  elovatc<l  and  more  unbroken.  They  are  of  a'  light,  sandy 
loam,  covering  a  sandy  soil  about  two  or  three  feet  in  depth  upon  a  gravel  bed,  and 
wherever  they  have  been  cultivated,  as  at  the  scattered  Indian  villages  along  the 
rivor  side,  they  seem  to  yield  gotxl  crojjs,  especially  root  crops.  From  Kitwongah  to 
tho  Forks,  on  tho  norih  side  ol  the  Skeena,  a  distance  of  about  21  miles,  there  is  an 
almost  continuous  stretch  of  plateau  and  apparently  a  \  alley  running  in  an  almost 
direct  line  between  those  two  places,  somedietunce  back  from  tho  valley  of  the  rivor. 
The  district  enclosed  etweon  those  two  valleys,  with  the  exception  of  a  hill  rising 
out  of  the  centre  of  it,  seoms  to  bo  suitable  for  cultivation  throughout.  Around  the 
F'-.ks  there  is  evidently  a  good  proportion  of  cultivable  soil,  although  at  present 
thoio  is  but  a  small  amount  of  it  under  crop.  Near  the  village  there  are  several 
fairly  tilled  fields,  and  for  some  distance  around  it  there  are  plateaux  similar  to  those 
already  referred  to.  Wheat  has  not  yet  lieen  successfully  cultivatod  in  the  neighbour" 
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hood,  tilt  excellent  crops  of  oats  and  potatoes  are  raised  here.  Probably  this  part 
of  the  country  may  compare  favourably  in  respect  to  aijricultural  resources  with 
many  of  the  lostiiclod  cullivalod  parts  of  British  Columbia,  but  as  yet  there  has 
been  very  little  done  hero  by  whites  in  the  way  of  agriculture,  and  the  small  potato 
patches  of  the  Indians  do  not  sup])ly  sufficient  data  to  warrant  any  decided  opinion. 

The  climate  of  the  Skeena  Valley  is  by  no  means  as  favourable  as  that  of  the 
southern  part  of  the  province,  yei  much  better  than  its  latitude  might  load  one 
to  expect.  During  tho  time  occupied  in  our  journey  from  Port  Essington  to 
the  Forks  (from  Saturday,  7lh  Juno,  till  Saturday,  21st  June,  both  days  inclusive)  we 
had  most  enjoyable  weather.  On  four  days,  the  11th,  12th,  16th  and  20th,  wo 
had  slight  rain  ;  for  the  remainder,  although  the  sky  was  oft«n  overcast,  the  weather 
was  uniformly  fine.  Those  resident  near  the  coast  report  that  in  the  vicinity  of 
Port  Kssington  there  is  a  largo  proportion  of  wet  weather,  but  after  pa.ssing  through 
the  first  range  of  mountains  (which  if  not  a  separate  range  are  a  separate  portion  of 
the  Cascade  range,  divided  from  the  larger  mountains  of  the  interior  portion  of  this 
range  by  the  depression  already  referred  to  passing  along  the  Lakelse  Valley),  tho 
weather  is  much  less  moist.  Tho  snow-fall  near  tho  coast  is  heavy,  averaging  on  the 
level,  in  some  seasons  seven  or  eight  feet,  so  far  as  could  be  asceriained,  butdiminish- 
ing  toward  the  interior  and  not  exceeding  two  foot  at  tho  Forks.  Horses  havo  been 
wintered  out  here,  although  it  was  necessary  to  shovel  away  a  quantity  of  snow  in 
oi"dcr  that  they  might  be  able  to  crop  the  grass  beneath.  But  although  tho  snow- 
fall at  the  Forks  is  light,  the  cjld  is  severe,  frequently  falling  to  30°  below  zero  and 
Bomeiimos  much  lower,  while  the  thermometer  rises  in  summer  to  90"  in  the  shade, 
and  sometimes  higher,  a  variation  of  temperature  not  unliiio  that  of  some  parts  of 
Eastern  Ontario  and  Quebec,  but  much  greater  than  that  of  the  southern  parts  of 
British  Columbia.     Near  the  coast  tho  temperature  is  much  more  equable. 

On  our  way  from  Port  Essington  to  tho  Forks  wo  found  that  tho  minimum  at 
night  ranged  from  87.5°  to  50°,  tho  average  minimnm  for  the  15  nights  being  43.1*6°, 
while  at  (}  p  m.  the  tomporature  ranged  from  40°  to  6H°. 

No  gold  has  yet  been  found  along  tho  banks  of  tho  Skeona  further  than  the 
"colour"  of  gold,  which  may  bo  found  in  tho  sand  of  this,  as  of  almost  every  other 
river  in  British  Columbia.  Near  Kitzigeuchlah,  about  12  miles  bolow  tho  Forks,  wo 
observed  a  vein  of  carbonaceous  slate,  with  a  email  proportion  of  true  coal,  and  coal 
has  been  found  on  the  VVatsonquah — which  joins  the  Skeena  at  the  Forks— about  20 
miles  from  tho  Forks.  Further  examination  may  prove  the  existence  of  some  valuable 
coal  measures  in  this  vicinity. 

There  are  scarcely  any  white  men  living  in  the  valley  of  tho  Skeena,  there 
being  only  throe  white  fami ill's  at  tho  Fofks  and  one  at  Port  Essir.gton,  witli  none 
between.  The  Indian  population  nt  tho  s\alt^rcd  villages  along  tho  river  is  very 
small,  probably  not  more  than  500,  although  lit  tho  Forks  there  are  about  250  and 
at  Achwilgot  (threo  miles  distant)  450,  whilX  Uie  Indians  at  Kispyox,  further  up  the 
stream,  are  numerous  For  a  time  the  "  FoNw^"  was  looked  on  as  a  promising 
village,  it  being  iho  jwinl  from  which  a  largo  W-bportion  of  supplies  wore  portaged 
to  the  mining  district  of  Omonica.  Had  the  mwies  nirned  out  as  well  as  was  at  first 
expected,  the  promise  of  the  growth  and  importance  of  the  village  might  have  been 
realizotl,  but  tho  Civssiar  gold  fields  drew  aWay  tho  miners;  the  Omenica  district 
was  found  to  be  scarcely  worth  working,  and  although  there  are  still  about  60  white 
men  and  20  Chinamen  there,  yet  they  are  meeting  with  little  success  and  tho  mines 
of  that  region  will  probably  bo  abandoned  ere  long. 

Many  of  the  Indians  of  this  and  other  parts  of  tho  interior  are  still  pagan, 
although  an  increasing  number  are  Christians.  'I  hoy  all  seem  peaceable  and  well- 
disposed,  and  although  at  times  they  aro  apt  to  charge  exorbitant  prices  for  their 
labour  and  to  take  advantage  of  any  difficulty  in  which  their  employer  may  be 
placed,  and  to  desert  him  if  he  does  not  accede   to   thoir   terms,  yet  os  they  ai-e 

fradually  brought  under  Christianizing  and  civilizing  influences,  they  may  equal  the 
ndians  of  tho  coast  and  of  tho  southern  parts  of  tho  province  in  setilod  industry,   as 
they  equal,  if  they  do  not  excel  them  in  natural  ability. 
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Thoro  is  as  yet  no  waggon  road  from  the  Forks  of  Skeona  to  tho  interior,  bnt  an 
cxeoliont  truii,  good  oncugh  for  a  mulo  train,  leads  to  Lako  Babine.  This  trail  is  a 
])oi'tion  of  tiio  only  road  leading  from  the  Skcena  by  Babine,  the  Frying  Pan  Pass, 
Lak«  Tatia  and  iho  tributaries  of  tho  Omoniea  liivor,  to  tho  Omenica  gold 
fields,  -00  milc8  from  the  Forks,  and  as  ihe  only  rival  route  to  this  district  from  the 
couht  is  tho  more  expensive  one  of  the  waggon  road  along  the  Prasor  River  and  the 
tnii I  from  Quosnel,  thi>i  trail  from  tho  Skeona  is  tho  highway  for  a  good  deal  of 
traffic. 

Wo  left  tho  Forks  on  Monday  ,23rd  June,  with  a  pack  train  of  Indians,  as  no 
mules  are  kept  at  tho  village.  Tho  trail  led  us  liV  once  to  tho  platoau  in  rear  of  tho 
village  from  which  wo  had  excellent  views  of  the  Nil-khi-aw-dah,  or  Roche  Doboul^, 
Mountain  (hO  called  from  a  broken  mass  of  i-ock  at  its  base  in  the  canyon  of  the 
Watsonquah)  that  rises  about  6.600  feet  above  the  sea. 

About  2^  miles  from  tho  Forks  we  struck  the  old  telegraph  trail  which  runs 
through  tho'valloy  of  the  Watsonquah,  to  Fort  S»ager  about  40  miles  above  this,  having 
boon  cut  for  tho  purpose  of  forwarding  supplies  in  connection  with  the  telegraph  line 
that  had  been  projected  and  afterwards  abandoned  by  the  Western  Union  Telegraph 
Company ;  after  following  this  line  for  a  mileour  course  led  up  the  valley  of  tho  Susquah, 
which  flows  into  tho  Watsonquah  a  little  above  the  Junction  of  that  river  with  tho 
Skeona,pasHing  over  low  rolling  hi  lis  that  are  separated  by  narrow  valleys,  the  channels 
of  wild  and  picturesque  streams.  On  the  bank  oi  one  of  these  streams  we  found  a  vein 
ofcarbonai-oous  t^hale,  in  which  a  small  quantity  of  coal  could  bo  detected,  another  indi- 
cation of  tho  possibility  of  tinding  coal  measures  in  this  part  of  the  country.  Here 
and  there  we  saw  small  patches  that  might  be  cultivated,  and  tho  hill  slopes,  whore 
cleared  of  timber,  abound  in  ])eavine,  wild  grass  and  bushes,  affording  even  in  their 
present  condition,  pasture  for  mules  or  cattle.  The  valley  of  the  Susquah  however  is 
not  as  rich  as  the  valley  of  the  Watsonquah  ;  there  tho  grass  is  particularly  good, 
but  with  the  exception  of  that  and  of  the  land  which  we  saw  around  the  Forks, 
there  is  very  little  in  this  vicinity  that  is  tit  for  setllomont,  and  ovon  of  that  portion 
one  cannot  yet  speak  with  confidence  on  account  of  the  limited  efforts  in  tho 
way  of  cultivation,  and  the  probable  climatic  difficulties. 

After  a  few  miles  tho  trail  leaves  tho  valley  of  tho  Susquah,  and  loads  up  tho 
valley  of  a  tributary  stream,  tho  Oo-atz-an-li.  As  we  ascend,  the  views  looking  west- 
wards along  tho  course  by  which  we  had  come,  grow  more  atid  more  altrnctivo.  On 
tho  opposite  side  of  the  river  stands  the  Na-talt-sul,  a  cluster  of  peaks,  the  loftiest  of 
which  cannot  bo  lossthan7,000or  8,000  feet  in  height,  enclosing  a  small  glacier  in  the 
shell-shaped  valley  that  receives  the  snow  and  rivulets  from  their  scarped  and  rugged 
sides,  h  rotn  those  westwani  there  is  a  range  of  peaks  an<l  serrated  ridges  along  tho 
lino  of  the  Susquah,  while  tho  view  is  closed  by  the  Rocho  Dobould,  that  stands  mas- 
bive  and  compact,  a  sentinel  ot  tho  Skeeiia.  Sometimes  the  scenery  becomes  Alpino 
in  charac'.cr,  although  it  has  not  the  sustained  grandeur  of  tho  mountains  of  Switz- 
erland. Any  one  who,  froui  tho  Righi,  has  seen  tlie  Oberland  Alps,  or  from  thoGornor- 
Graf,  has  seen  the  Xlatteihorn,  Monte  Rosa,  and  other  summits  in  the  snow-capped 
group  thatoncirclu  Zormutt,  will  seek  in  vain  tor  similar  effects  among  our  Canadian 
Alps — at  loa.Ht  in  that  northern  portion  M'hich  we  were  traversing.  Farther  south, 
along  tho  valley  of  the  Ilomathco,  the  Catcade  Ran^o  is  said  to  bo  grander  than  on 
tho  Skeona,  while  the  Rocky  .Mountains  ave  much  higher  near  our  southern  bound- 
ary than  tlioy  are  near  tho  Peace  River.  But  tho  Cascades  ai-e  less  impressive  than 
tho  Swiss  Alps,  on  account  of  tho  distance  that  diviles  their  loftiest  peaks  and  clus- 
ters; they  are  not  so  closely  grouped  as  their  Jir'opoan  rivait-,  »'.iid  they  lose  still 
moie  in  this  comparison  by  the  fiwit  that  the  'ov/  ranges  of  intervening  hills  aro 
commonly  covered  with  burnt  and  branchless  timber,  which  has  in  ])art  been  strewn 
by  the  wind,  but  which,  for  the  most  part,  is  still  standing,  blackened  by  tho  flames 
or  bleached  by  rain  and  sun,  a  picture  of  desolation  without  sublimity  and  of 
barrenness  without  relief. 

Wo  did  not  reach  tho  summit  between  the  Skeena  and  Lake  Babino  until  tho 
ftiternoon  of  Thursday,  the  2*<*'\.    On   tho  way  wo  observed  a  profusion  of  wild 


flowers,  and  on  tho  opposite  side  of  the  Ooatzanli,  some  small  grassy  meadows.  The 
summit  is  about  4,500  feot  above  the  sea  level,  or  3,850  above  the  Forks ;  but  about 
750  feet  below  the  summit,  there  is  a  small  lake  from  which  flow  the  watei-s  of  the 
Ooutzunli  westwai^ls,  and  iho^o  of  a  stream  that  flows  eastwards  into  Lake  Babine. 
The  level  of  this  lake,  which  is  about  3,100  feet  above  the  Korks,and  about  1,350  feet 
above  Lake  Bubiiio,  is  really  the  lowest  altitude  of  the  pass.  The  distance  from  this 
to  the  Forks  is  about  38  miles,  and  to  the  meadow  that  fringes  Babiue  Lake,  about 
seven  miles. 

There  is  a  striking  absence  of  life  on  these  hills,  except  of  insect  life,  for  mosqui- 
toes and  black  flies  are  very  abundant ;  later  on  in  the  year  bears  and  cariboo  might 
be  found  here,  but  an  occasional  partridge  is  all  tho  game  to  be  met  with  at  this 
season. 

Near  the  foot  of  the  hill  the  trail  crosses  the  stream  that  flows  into  Babine 
fi'om  the  small  lake  near  the  summit,  and  from  this  to  the  water's  edge  there  is  a 
meadow,  fully  half  a  mile  in  length,  slightly  wooJed  with  groves  of  poplar  and 
spruce,  and  rich  with  wild  hay,  vetches,  &c.  If  the  climate  permitted,  a  good  farm, 
or  at  least  good  grazing  land  might  be  made  of  this  meadow,  but  the  climate  seems  to 
be  too  severe  for  farming,  and  the  long  winter,  during  which  cattle  would  require  to  be 
housed  and  fed,  would  bo  unfavourable  for  stock  raising.  Potatoes,  oats  and  barley, 
however,  are  successfullj'  cultivated  around  Babine  Lake. 

We  arrived  at  the  lake  on  Friday,  the  27th,  but  were  notable  to  leave  until  the 
following  Monday,  as  a  strong  wind,  accompanied  by  occasional  showers,  for  a  time 
prevented  us  from  venturing  in  the  cottonwood  canoes  which  nvo  the  only  method  of 
conveyance  on  the  lakes  of  the  interior. 

During  this  delay  we  were  able  not  only  to  arrange  for  crews  and  canoes  to  tako 
us  to  the  head  of  tho  lake,  but  also  to  examine  some  of  the  surrounding  country. 
The  lake  discharges  its  waters  into  the  Skeena  by  the  Bubine  Eiver,  which  flows  in  a 
north-westerly  and  westerly  course.  We  could  not  follow  it,  but  we  learned  from 
those  familiar  with  it,  that  although  its  canyons  are  precipitious  they  are  not  very 
lofty,  and  that  a  winter  trail  runs  along  the  benches  that  skirt  the  river.  Near  the 
Indian  village,  at  the  lower  end  of  the  lake,  starts  tho  trail  to  Lake  Tatia,  which  leads 
over  low  rolling  hills  eastward  by  the  Frying  Pan  (or  Firepan)  Pass,  through  snow- 
clad  ranges  towards  Omenica,  about  150  miles  from  Babine.  This  district,  like  some 
other  parts  of  British  Columbia,  was  almost  unknown,  except  to  Indians  and  Hudson's 
Bay  Company  officials,  until  it  was  explored  by  miners  in  search  of  gold.  Gold  was 
discovered  in  Omenica  in  1872,  and  for  a  time  the  new  mines  attracted  a  good  deal  of 
attention  ;  supplies  were  required,  Indians  wore  employed  as  porters,  and  times  were 
brisk  about  Babine.  But  the  glory  has  to  a  great  extent  departed,  the  mines  have  not 
realized  tho  expectations  formed  regarding  them,  only  a  few  of  the  eagar  crowd  are 
loft  there  now  j  capitalists  have  not  yet  thought  it  worth  while  to  begin  quartz 
crushing,  and  the  whole  district  seems  to  be  falling  back  into  the  silence  and  still- 
ness of  former  years. 

Independently,  hoivever,  of  the  gold-bearing  deposits,  there  is  a  possible  source 
of  future  wealth  in  the  argentiferous  galena  of  this  district.  As  yet,  this  region  has 
not  been  examined  by  any  of  the  Geological  Sur^feying  Staff,  but  valuable  specimens 
of  this  galena  have  been  found,  and  although  under  the  present  difficulties  of  access  to 
Omenica,  tho  production  of  silver  and  load  would  not  be  remunerative,  yotiffacili' 
ties  for  communication  were  increased,  there  might  perhaps  be  a  profitable 
industry  established  here.  Occasional  indications,  too,  of  coal,  or  at  least  of  lignite, 
have  been  discovered  through  the  northern  part  of  the  Province,  in  rook  formations, 
somewhat  similar  to  those  in  which  the  coal  fields  of  Vancouver  Island  are  found. 
Therefore,  although  the  prospects  of  successful  farming  are  by  no  means  as  good  as  in 
the  southern  part  of  the  Province,  or  in  the  Peace  Kiver  District,  yet  there  is  some 
slight  ground  for  the  hope  that  a  source  of  wealth  may  eventually  be  opened  up  ia 
the  mineral  resources  of  the  district. 

We  left  the  lower  end  of  Lake  Babine,  on  Monday,  the  30th,  and  came  that  day 
25  miles  to  Fort  Babine,  a  Hudson's  Bay  post  on  the  eastern  side  of  the  lake,    The 
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lake  for  this  distance  has  an  average  width  of  about  a  mile ;  the  bankn  rise  very 
gently  from  the  water's  edge  and  while  there  is  little  or  no  marsh,  there  is  u  good 
deal  of  level  and  low-lying  land  fringing  the  lake.  There  is  no  timber  along  its 
sides  except  small  poplar  and  spiuco,  and  the  liglitiy  wooded  slopes,  backecl  by 
undulating  hills,  give  place  occasionally  to  largo  tracts  of  excoUont  pasture  land. 
Were  it  not  fo."  the  lofty  summits  that  liore  and  there  stretch  up  in  the  background, 
one  would  have  little  idea  that  ho  was  in  a  country  that  has  been  for  the  most  part 
fitly  described  as  a  "  sea  of  mountains." 

•Continuing  our  journey  up  tho  lake  we  found  Iho  scenery  much  the  same  in 
character  as  that  which  wo  had  previously  passed,  allliougli  tho  banks  are  occasionally 
more  precipitous,  some  of  them  being  sheer  ai.d  rocky.  The  lako  stretches  to  a  width 
in  some  parts  of  five  milos,  while  near  its  shores  there  are  numerous  islands  that 
increase  not  only  its  beauty  but  also  its  safety  for  canoe  navigation.  Its  course  is 
straight  for  about  80  miles  in  a  south-easterly  direction  ;  then  it  bculs  abruptly  in  an 
easterly  or  north-easterly  direction,  continuing  thus  to  tho  head,  about  -0  miles 
further.  The  upper  part  is  somewhat  bolder  than  that  near  the  lower  end,  bluffs  of 
granite  and  of  marble  and  basaltic  columns  being  visible  at  some  points;  but  here,  as 
further  down,  there  is  no  good  timber  near  the  lako,  although  some  large  timber  is  to 
be  found  between  the  lake  and  the  Watsonquah  Vallo}'. 

On  Thureday,  3rd  July,  we  reached  the  head  of  the  lako  and  crossed  partly  over 
the  portage  that  connects  it  with  Stowan's  Lake,  about  7  miles  di^itant.  1  ho  country 
between  these  two  lakes  is  low-lying,  undulating,  with  frequent  pasture  land,  and  at 
the  head  of  Stewart's  Luke,  which  wo  reached  on  Friday,  there  is  a  farm  owned  and 
cultivated  by  an  Indian  who  raises  excellent  stock,  as  well  as  crops  of  hay,  oats  and 
vegetables. 

On  Saturday,  5th  July,  we  sailed  down  Stewart's  Lako  in  the  boat  of  the  Hudson's 
Bay  Co.,  which  had  been  sent  from  Fort  St.  James  to  meet  us.  The  little  stream 
knov/D  as  the  Yekootcho,  which  flows  into  tho  upper  part  of  Stewart's  Lake,  rises 
very  near  the  streams  that  flow  into  Babine.  'iho  levels  of  tho  two  lakes  are  very 
nearly  the  same,  about  2, 200  foot  above  the  sea;  but  Babine  discharges  its  waters  into 
the  Skeena,  while  the  waters  of  Stewart's  Lake  flow  into  tho  Frasor,  both  eventually 
reaching  the  Pacific,  but  about  450  milos  apart.  To  the  north  of  Stewart's 
Lake  there  is  a  chain  or  rather  a  not-work  of  lakes,  some  of  which  dis- 
charge their  waters  by  tho  Peace  Eivor  into  tho  Arctic  Ocean,  and  some  into 
the  Pacific  by  the  Skeena  or  the  Frasor.  Indeed,  within  a  range  of  twenty 
miles,  one  can  touch  the  waters  of  Lake  Babine  which  flow  by  tho  Skeena  into  tho 
Pacific,  the  waters  of  Lake  Tatia,  which  flow  by  tho  Frasor  into  tho  Pacific,  450 
miles  further  south,  '■'-  '  the  upper  waters  of  loo  Omeni(  a,  a  tributary  of  the  Peace 
River  that  empties  i-ilo  die  Arctic  Ocean,  while  ono  small  lake  near  Fort  Connelly 
drains  both  ways,  at  one  end  into  a  tributary  of  tho  Skeena,  at  the  other  into  a 
tributary  of  the  Peace. 

Around  Fort  St.  James  there  is  a  good  deal  of  cultivable  latid,  while  immediately 
in  the  rear  of  the  Fort  there  is  an  excellent  garden  with  a  good  variety  of  vegetables; 
hut  here,  as  olsewhero  through  this  northern  pait,  the  summer  frosts  prevent  tho 
growth  of  wheat,  although  root  crops,  o;its  and  barley  are  very  successfully 
cultivated.  Potatoes  are  usually  planted  in  the  first  or  second  week  in 
May,  and  tho  averngo  temperature  of  the  summer  sooms  to  be  not  unlike 
that  of  the  Atlantic  Provinces,  but  owing  to  its  elevation  above  sea  level,  even 
more  than  to  its  northern  latitude,  tho  country  in  this  vicinity  is  loss 
promising  in  an  agricultural  ])oint  of  view  than  some  of  the  southern  portions 
of  the  Province.  Comparatively  little,  however,  has  as  yet  boon  done  to  deter- 
mine the  agrieu.i.ui'al  capabilities  of  this  region  Tho  succcsNful  cultivation  of 
hay,  oats  and  vegetables  at  Hudson's  Bay  posts;  tho  growth  of  good  cattle  at 
these  posts,  and  sometimes  also  on  tho  farms  of  Indians,  who  are  lioro  greatly 
behind  the  Lillooots  and  other  Indians  of  southern  British  Columbia  in  farming ;  the 
wide  stretches  of  level  or  gently  undulating  land  that  fringe  the  lakes,  frequently  to 
tho  width  of  several  miles ;  tho  valleys  and  hiil  slopes  covered  with  pea  vino,  wild 
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hay  and  other  oxcollent  paHturo ;  those  are  the  most  favourable  features  of  the 
country  from  an  agricultural  point  of  view.  But  against  those,  the  summer  frosts 
and  backward  sea-ions  incidental  to  the  elevation  above  sea  level  must  bo  considered  ; 
and  yet,  while  this  northern  plateau,  if  it  may  be  so  called,  that  seems  to  correspond 
to  the  Hocalled  southern  interior  plateau,  is  not  as  promising  as  many  parts  oi  the 
more  fertile  Provinces  of  Canada  are  known  to  bo,  yet  it  may  compare  favourably 
with  some  of  the  cultivated  parts  of  the  Province  of  Quebec. 

Fort  St.  James  is  beautifully  situntod  on  a  broad  plateau,  about  20  feet  above  the 
beach,  at  the  lower  end  of  Stewart's  Lake,  which  stretches  its  waters  westwards  40 
miles.  It  has  a  commanding  outlook,  with  views  of  scenery  that  remind  one  greatly 
of  the  Scottish  Highlands.  There  are  no  snow-capped  summits  visible,  but,  look  in 
any  direction  you  may,  there  is  a  backgiound  of  hills  that  in  some  parts  border  on 
the  lake,  and  in  other  parts  are  uoparated  from  it  by  wooded  plateaux  or  by  gently 
undulating  slopes  that  enhance  the  varied  beauty  of  the  scenery,  while,  under  the 
prevailing  westerly  winds,  the  waters  of  the  lake  break  upon  the  beach  with  the 
musical  monotone  of  the  sea. 

We  reached  the  Fort  on  the  day  on  which,  when  leaving  the  coast,  we  thought  wo 
might  possibly  do,  if  we  were  favoured  by  weather  and  by  absence  of  unforeseen  acci- 
dents. The  distance  travelled  had  not  been  great,  yet  the  delay's  and  disappoint- 
ments to  which  one  is  exposed  in  a  country  where  moans  of  communication  are  of 
the  most  primitive  kind  and  where,  as  far  as  travel  is  concerned,  almost  everything 
is  uncertain  except  tho  flight  of  time,  niadeus  particularly  thankful  for  so  prosperous 
a  journey.  Hero  we  were  met  by  friends  who  had  come  up  from  Victoria,  or  rather 
from  Yale,  by  the  great  highway  which  follows  the  valley  of  tho  Fraser  through 
central  British  Columbia.  They  were  accompanied  by  a  mule-train  laden  with 
stores,  etc.;  so  at  Fort  St.  James  we  rested  for  a  day  to  replenish  and  rearrange  our 
supplies,  to  write  letters  to  our  friends  in  tho  east,  which  would  go  by  way  of 
Victoria  and  San  Francisco,  and  to  prepare  for  tho  next  stage  of  our  journey,  which 
was  to  include  a  ride  with  a  mule-train  to  Fort  McLeod  and  a  voyage  by  boat  through 
tho  Rocky  Mountains,  borne  onward  by  tho  broad  waters  of  tho  Peace  River. 

We  left  Fort  St.  Jamos  for  Fort  McLood  on  Tuesday,  8th  Jul}',  accompanied  by 
the  pack  train  which  had  come  up  by  tho  Fraser  route,  and  which  was  to  proceed  by 
way  of  Pine  Rivor  Puss  towards  Dunvegan.  Tho  only  route  connecting  these  two 
forts  is  a  bridle-path,  which  leads  sometimes  over  low  hills,  sometimes  by  tho  margin 
of  small  lakes,  sometimes  through  thick  woods  or  over  treacherous  swamps,  where 
we  were  frequently  delayed  by  the  necessity  of  "brushing"  tho  trail,  that  is,  of 
laying  largo  branches  across  the  path,  so  as  to  afford  some  footing  for  our  horses 
and  for  our  pack  mules.  About  five  miles  from  Fort  St.  James  wo  passed  the  trail 
which  leads  northward  to  Omcnica,  the  rival  route  to  that  by  way  of  the  Skeena, 
Babine  and  tho  Frying  Pan  Pass  for  reaching  tho  Omonica  gold  fields.  For  about 
ten  miles  from  Stewart's  Luke  our  trail  led  through  oxcelloni;  pasture  land,  tho 
soil  being  generally  rich,  with  clamps  of  aspen  and  spruce;  then  for  about  eighteen 
miles  it  passe  1  through  poor  land,  covered  with  firewoed  and  burnt  timber,  with 
occasional  groves  of  black  pine. 

Our  progress  was  slow,  for  even  on  a  good  trail  fifteen  miles  a  day  is  considered 
fair  travelling,  when  each  mule  carries  from  two  hundred  to  three  hundred  pounds — 
and  the  tiail  in  this  case  was  not  uniformly  good;  yet  we  found  it  for  tho  most  part 
pleasant ,  even  althoughsometimes  the  woods  wore  so  (hick  that  both  hands  were 
required  to  press  aside  the  branches,  whifb  would  otherwise  strike  tho  face.  Tho 
profusion  of  wild  flowers,  tho  glimpses  of  stream  or  lakclet  seen  through  tho  timber, 
the  broad  views  caught  from  some  rising  gi-ound  which  tho  fire  had  cleared,  the  pi-o- 
cessioii  of  riders,  moving  Indian  file,  now  slowly  and  carefully  over  bog  and  rock  or 
windfall,  now  breaking  into  a  canter  where  the  trail  permitted  ihis  freedom,  combined 
to  make  this  part  of  our  journey  ditforont  from  all  that  had  preceded  it. 

On  Thursday,  after  crossing  Salmon  River,  we  roacljod  the  height  of  land  bo- 
twoen  Stewart's  Lake  and  Luke  McLeod.  Taken  by  aneroid,  the  summit  is  about 
2,t00  feet  above  sea  level,  and  500  feet  abovo  Fort  St.  James.    The  view,  in  so  far  aa 
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it  is  not  obscured  by  burnt  timber,  is  of  a  gently  undulating  country,  the  only  visible 
hills  of  marked  altitude  being  the  Pope's  Cnidlo  Mountain,  near  Fort  St.  James,  and 
two  mountains  lying  towui-ds  the  north,  near  tho  trail  that  loads  to  Oinenica. 
Although  the  land  looks  as  if  in  some  parts  it  might  be  fit  for  agriculture,  yet  its 
elevation  above  Hoa-level  and  its  exposure  to  summer  frosts  apparently  render  it 
unfit  for  anything  but  pasturage.  An  altitude  of  2,000  foot  may  gonoi-ally  be 
regarded  as  the  maximum  limit  of  the  cultivable  land  in  British  Columbia;  any 
arable  lands  above  that  level,  such  as  those  in  tho  immediate  vicinity  of  Fort  St. 
James,  being  exceptional;  and  hardier  varieties  (f  vogotablos  and  cereals  than  those 
now  cultivated  in  the  Province  would  bo  required  before  farming  could  bo  profitably 
conducted  tiiroughout  this  northern  portion  of  the  Province,  except  in  favourably 
situated  localities.  Indeed,  tho  agricultural  resources  of  British  Columbia,  as  woll  as 
its  richest  mineral  lands  and  its  most  valuable  forests,  seem  to  bo  confined  mainly 
to  the  southern  part  of  the  Province. 

Although  the  highest  land  between  Stewart's  Lake  and  McLeod  Lake  is  found  a 
little  north-east  of  Salmon  Eiver,  yot  this  is  not  tho  watershed  between  tho  two 
lakes.  This  is  found  some  miles  further  on  bctwoon  Carp  Jjako  and  Long  Lake. 
Beyond  Salmon  Jlivor  the  land  is  sometimes  boggy,  sometimes  dry  and  lightly 
timbered,  and  tho  trail  is  frequently  heavy.  Having  crossed  Carp  Lake  on 
a  raft,  we  found  the  trail  lead  close  to  its  banks  for  over  two  miles,  and 
then  for  half  a  mile  through  tho  shallow  water  of  the  margin  of  the  lake.  Beyond 
this  we  passed  a  number  of  large  hollows  or  basins  that  look  as  if  thoy  had  been 
scooped  out  of  the  land.  Thoy  are  of  diflforont  sizes,  for  the  most  part  circular,  and 
varying  in  width  from  50  to  100  yaids  from  rim  to  rim;  probably  thoy  have  rather 
been  built  up  around  the  ledges  than  hollowed  out  of  the  level,  and  although  tho  burnt 
timber  in  thom  shows  that  they  have  long  been  dry,  yet  thoy  have  manifestly  been 
exposed  to  tho  influence  of  water,  and  may  perhaps  have  been  produced  by  tho 
moraine  deposits  of  afar  past  glacial  period  of  which  frequent  traces  have  been  found 
throughout  the  Province. 

Between  Carp  Lake  and  Long  Lake  we  passed  tho  divide  that  separates  tho 
waters  flowing  into  the  Pacific  from  those  that  flow  through  Peace  Rivor  into  tho 
Arctic  Sea.  From  Long  Lake  an  excellent  trout  stream,  known  as  Long  Lake 
River,  flows  into  McLeod  Lake;  its  descent  is  very  rapid, and  in  its  course  there  is  a 
waterfall  of  great  boauty,  estimated  at  130  foot  in  height.  A  little  further  on  is 
Iroquois  Crook,  near  which  there  is  abundance  of  pasture,  and  a  few  miles  further, 
in  the  course  of  which  the  trail  passes  over  a  height  \bout  750  foot  above  McLeod 
Lake,  we  reach  Fort  McLood.  Having  rested  near  Iroquois  Creek  on  tho  13th,  wo 
did  not  reach  Fort  McLood  until  Monday  the  1  ith  July,  the  whole  distance  from  Fort 
St.  James  being  estimated  at  70  miles. 

Fort  McLood,  although  tho  oldest  of  the  Hudson's  Bay  Company's  posts  in 
British  Columbia,  is  one  of  the  plainest  and  most  unpretending;  it  is  said  to  have  had 
its  days  of  greatness,  when  it  was  surrounded  bj'  a  palisade,  and  had  other  visible 
signs  of  importance,  but  those  are  gone.  It  is  boautifully  situated  at  the  lower  end  of 
MacLeod  Lake,  with  abundance  of  excellent  pasture  on  the  plateau  around  it,  and 
with  a  garden  attached  that  seems  capable  of  raising  anything  that  can  withstand 
occasional  summer  frosts.  The-snow  fall  hero  is  heavier  than  at  Fort  St.  James, 
averaging  about  five  feet ;  the  lako  usually  freezes  about  tho  middle  of  November, 
and  opens  about  tho  middle  of  May.  All  the  traific  between  Peace  Rivoraml  Frascr 
River  passes  this  way,  as  the  ronte  from  tho  Parsnip  (as  tho  southern  branch  of  tho 
Peace  is  called)  up  the  Pack  River,  which  flows  into  it  from  Lake  McLeod,  through 
Lake  McLeod  and  Summit  Lake,  «"id  over  the  Giscombo  Portage  to  tho  Frascr,  is 
much  shorter  than  tho  route  by  tho  head  waters  of  the  Parsnip  and  tho  head  waters 
of  tho  Fraser. 

At  Fort  McLeod  our  party  was  divided,  according  to  instructions,  some  to  go 

down  by  the  Pack  River,  the  Parsnip,  and  tho  Peace  to  Dunvegan,  some  to  go  with 

tho  mule  train  across  tho  Parsnip,  up  tho  valloj'  of  tho  Misinchinca,  and  by  the  Pine 

River  route  towards  Dunvegan.    We  were  fortunate  enough  to  secure  a  commodious 
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boat  from  the  Hudson's  Bay  Company,  nt  Fort  McLood.  The  boat  was  taken  down 
the  Pack  River  to  itH  junction  with  the  Parsnip,  about  17  miles,  then  up  the  Parsnip, 
about  12  miles,  in  order  to  UHsist  in  ferrying  across  the  Pai-snip  the  supplies,  &c.,  that 
were  being  conveyed  by  the  mule  train  towai-ds  Pine  River  Pass.  When  this  was 
completed,  the  party  thnt  were  to  continue  their  journey  by  Pine  River,  under  the 
direction  of  Dr.  G.  M.  Dawson,  wore  loft  on  the  north  bank  of  the  Parsnip.  The 
others  pursued  their  course  down  the  river. 

Prom  the  summit  of  Ihe  southern  bank  of  the  Parsnip  which,  at  the  crosriing  a 
little  above  the  MiMinchinca,  is  120  feet  high,  an  extensive  view  is  opened  to  the  north. 
For  many  miles  the  country  appears  to  be  flat,  elevated,  well  wooded,  while  away 
beyond,  to  the  east  and  north  oast,  the  horizon  is  bounded  by  a  range  of  hills — 
spurs  or  foothills  of  the  Rocky  Mountains. 

The  banks  of  the  river  for  some  distance  continue  100  feet  in  height,  and  are 
generally  bare,  showing  exposures  of  sand,  clay  and  gravel,  which  have  been  grooved 
and  worn  into  fantastic  shapes;  then  they  gradually  drop  to  a  much  lower  level,  and 
for  some  distance  above  the  mouth  of  Pack  River  they  are  only  a  few  feet  above  the 
water.  Sometimes  they  are  covered  with  luxuriant  pastuie,  sometimes  with  rich 
graves  of  spruce,  cotton  wood,  and  occasional  birch,  while  on  the  higher  slopes  the  I'spen 
poplar  takes  the  place  of  the  cottonwood. 

The  river  maintains  prettv  evenly  a  width  of  150  yards,  and  a  current  of  three 
or  four  miles  an  hour.  Below  the  mouth  of  Pack  River,  which  is  not  more  than  80 
feet  wide,  tl>e  islands  become  numerous  and  the  banks  varied,  levels  of  pasture  land 
alternating  with  rolling  country,  low  wooded  hills,  steeps  of  sand  and  indurated  clay, 
with  croppings,  hero  and  theic,  of  sandstone  and  of  limestone.  Sometimes  the  river 
divides  so  evenly  at  the  upper  ends  of  the  islands  that  it  is  difficult  to  distinguish  the 
main  channel,  while,  at  the  same  time,  there  are  many  sloughs — or  "slews,"  so  called — 
where  part  of  the  river  flows  by  some  devious  and  half-hidden  course,  that  might, 
where  they  blond  again  with  the  main  current,  bo  mistaken  for  tributaiy  streams. 
The  voyageurs  observe  changes  on  the  river  from  year  to  year,  the  course  of  the 
stream  and  the  appearance  of  its  banks  having  perceptibly  altered.  The  soil  being 
light  and  sandy  is  easily  washed  down  by  the  current  in  spriuir,  when  the  river  ri^es 
)5  or  20  feet  above  its  lowest  summer  level ;  the  shores  are  cut  into  new  curves ;  bars 
of  sand  and  gravel  are  removed  from  one  locality  and  built  up  in  another;  the  islands 
are  worn  away  above  and  increased  by  deposits  furthv.'r  down,  and  the  sIojjos  and 
bushes  along  the  banks  have,  in  some  places,  been  stripped  by  fire  of  much  of  their 
foliage,  while  in  others  they  have  been  covered  by  new  growths  of  bush  or  tree. 

The  Nation  River  joins  the  Parsnip  from  the  west,  about  35  miles  below  the 
mouth  of  the  Pack  River;  it  receives  the  waters  of  numerous  hikes  that  lie  to  the 
south  of  the  Omenica  district  between  Babine  and  the  Parsnip,  a  region  not  yet  sur- 
vej'ed,  hardly  even  explored,  and  little  known  except  to  the  Indians.  From  the 
Misinchinca  to  the  Nation  traces  of  lignite  have  boon  found,  regarding  which,  Mr. 
Solvvyn,  Director  of  the  Geological  Survey,  who  examined  this  part  of  the  country 
in  1875,  says:  "  Some  of  the  blocks  found  along  the  shores  of  the  Parsnip  wore  of 
large  size  and  sufficiently  pure  and  compact  to  be  of  value  as  fuel,  if  found  in  thick 
seams."  (Gtological  Survey  Report  for  1875-76,  p.  71)  Landing  nearly  opposite 
the  mouth  of  the  Nation  River  we  found  the  soil  good,  the  land  undulating,  cov- 
ered with  a  rich  crop  of  wild  hay  and  peavine,  from  which  it  may  reasonably  be  infer- 
red that  many  of  the  flats  and  slopes  along  the  river,  and  perhaps  also  the  upper 
plateaux,  would  att'ord  excellent  and  abundant  pasturage. 

Below  the  mouth  of  the  Nation  tho  hills  at  some  distance  to  the  east  and  north- 
east, appear  more  peaked  and  lofty  than  those  that  wo  saw  when  higher  up  the 
the  river.  We  passed  by  "  bars"  whore  gold  has  lioon  found  year  after  year,  although 
not  in  very  large  quantities,  probably  Imino  down  by  tho  current  from  the  rocks 
in  the  neighbourhood  of  Omenioa.  Wo  met  straggling  minors  engaged  in  prospect- 
ing, and  some  fur  tradera  competing  with  the  Hudson's  Bay  Company;  for  the 
rest  the  country  appeared  to  be  untenanted. 
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Approaching  the  Forks  where  the  Finlay^and  Parsnip  moot,  some  72  milos  below 
Pack  River,  we  caught  to  the  north  oast,  tho  firnt  glimp-o,  high  up  among  the  hill 
tops,  of  tho  gap  botwoon  tho  mountains  through  which  tho  Peace  Kivor  cleaves  its 
way;  tho  hills  being  hero  more  ruggod  and  maro  densely  massed  than  anything  wo 
had  seen  since  wo  lofc  the  Skcena,  while  occasional  snow  peaks  could  bo  soon  glisten- 
ing among  them. 

Tho  Finlay  drains  a  groat  portion  of  Omonica  by  one  branch,  while  by  another 
it  receives  the  waters  of  an  unexplored  region  to  tho  north  of  Omenica.  For  full 
300  miles  before  it  joins  the  Parsnip  it  has  twisted  and  coiled  itself  by  many  a 
ruggod  mountain  range  and  through  many  a  rocky  canyon,  receiving  as  its  tribu- 
tai-ies  streams  whose  sands  glitter  with  gold.  Hero  its  flow  its  gentle,  but  30  milos 
oft"  we  could  see  bold  snowcapped  mountains  that  toll  of  tho  character  of  the  country 
through  which  it  has  carved  ils  way.  And  the  Parsnip,  ere  tho  two  rivers  blend, 
has  flowed  nearly  as  far  as  the  Finlay  by  many  a  curve  from  the  uplands  where  its 
sources  lie  near  tho  heatl  waters  of  the  Fnwor.  As  they  meet  their  waters  broaden 
into  a  small  smooth  lake,  and  then  rush  down  a  rough  and  stormy  current,  nearly 
half  a  mile  in  length  and  some  SCO  foot  in  width,  known  as  Finlay  Rapids.  Beyond 
this  tho  names  Pai-snin  and  Finlay  are  dropped  ;  the  rapid  known  by  the  name  of 
the  wilder  river  has  nlended  their  waters  beyond  all  recognition.  From  this  on- 
ward till  it  meets,  near  Fort  Chipewyan,  tho  watoi-s  that  empty  Lake  Athabasca, 
1000  miles  from  this,  the  united  river  is  known  as  the  Peace.  The  Sicanies  call  it 
the  Tse-ta-i-kah,  "  the  river  that  goes  into  tho  mountain."  Tho  Beavers,  who  live  east 
of  the  Rocky  Mountains,  call  it  the  Unchagah,  "  The  Peace,"  for  on  its  banks  was 
settled,  once  for  all,  a  feud  that  had  long  boon  wage«l  between  them  and  the  Crees. 

About  a  mile  below  the  rapid  the  river  turns  suddenly  to  the  eastward  ;  at  this 
bend  it  is  fringed,  on  both  banks,  by  gentle  slo|)es  and  irregular  benches,  beyond 
which  rise  tho  hills,  at  first  not  more  than  2,000  to  2,500  feet  in  height,  some  scr.rped 
by  ravines,  some  castellated  with  regular  strata  of  rock,  but  for  tho  most  part  lightly 
wooded.  This  is  the  beginning  of  the  Peace  River  Pass.  Almost  immediately  be- 
low the  entrance  Mount  Selwyn  rises  to  the  right  4,670  feet  above  the  river,  (),220 
feet  above  the  sea.  It  is  a  massive  pyramid,  flanked  by  a  ridge  of  rock  on  either 
side,  its  lower  slopes  formed  by  detritus  washed  down  from  side  and  summit,  partly 
covered  by  burnt  timber  and  tinted  by  frequent  patches  of  grass;  its  upper  slopes,  in 
part  moss-covered,  in  part  bare  as  polished  granite,  broken  and  irregular  as  if  shat- 
tered by  fire  and  frost;  its  sidi-s,  now  shelving,  now  precipitous,  grooved  and  seamed 
by  torrent  and  by  avalanche;  its  edge  ragged  and  serrated,  till  it  terminates  in  a  sol- 
itary snow-clad  peak.  Along  the  northern  side  the  hills  are  grouped  in  endless  variety 
of  form,  the  irregular  masses  looking  as  if  they  had  been  flung  tnere  at  some  terrible 
convulsion  of  nature  to  show  into  how  many  shapes  mountains  can  be  cast.  Nearly 
opposite  Mount  Solwyn  the  Wicked  River,  a  stream  clear  as  crystal  and  noisy  as  a 
cascade,  flows  in  on  the  loft  bank  through  a  gorge  between  tho  hills.  To  right  and 
left  alternately  sweep  the  bi  oad  curves  of  the  ntiin  river,  while  the  ridges  between 
which  it  winds  appears  to  bo  dovetailed  an  you  look  down  the  pass.  The  view 
changes  with  each  bend  of  the  current ;  here  a  rugged  shoulder,  bare  and  hard  as 
adamant,  butting  upward  for  recognition,  there  a  frowning  precipice  with  no  trace  of 
vegetation,  or  a  wooded  knoll,  solid  banoath  but  with  a  fair  green  surface,  here  a  wild 
ravine,  there  a  great  shell-shaped  valley,  while  stretching  far  up  are  the  peaks  that 
form  a  resting-place  for  tho  eagle  and  tho  cloud.  The  day  being  lino  there  was  a 
perpetual  play  of  light  and  shade  on  river  and  hill,  and  so,  as  we  wore  swept  on  by 
the  current,  cloud,  mountain,  and  river,  peak,  blufl"  and  wooded  bank  were  woven 
into  countless  and  ever-changing  combinations. 

There  was  little  snow  to  bo  seen  even  on  the  highest  peaks,  much  less  than  we 
had  expected;  indeed  in  this  respect  tho  Rocky  Mountains  here  are  loss  impressive 
than  the  Cascade  Range,  through  which  wo  camo  when  ascending  the  Skeona,  and 
there  are  glimpses  of  scenery  on  the  Skeena  grander  than  anything  on  the  Peace. 
But  hero  the  Rocky  Mountains  are  much  lower  than  they  are  further  south,  while 
tho  peaks  are  massed  and  clustered  much  more  closely  than  on  the  Skeena.    Grada- 
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ally  as  we  wore  borne  onward,  we  found  the  character  of  the 
of  being  bald,  and  peaked,  and  Horratod,  they  are  covered  wit 
the  valley  begins  to  widen;  to  the  right  rises  Mount  Garnet  WoUeloy,  the  last  of  the 
range  that  seems,  with  sharp  edges,  to  cleave  the  sky.  Though  the  river  preserves  its 
average  width  of  250  yards,  yet  the  plateaux  on  either  side  oroadon  till  the  hills  arc 
set  about  two  miles  apart,  from  north  to  south,  summit  from  summit.  We  recognize 
that  we  have  pierced,  from  west  to  east,  the  Rocky  Mountain  Bunge  through  a  pass 
about  22  miles  in  length,  borne  pleasantly  along  in  a  large  boat  upon  the  waters  of  the 
great  Unchagah. 

Passing  the  Clearwater,  and  some  other  small  tribataries,  whose  crystal  purity  is 
in  marked  contrast  with  the  turbid  grayish  color  of  the  Peace,  we  run  with  ease  and 
safety  the  Parle  Pas  Kupid,  so  called  because  it  is  not  heard  fur  up  the  river,  and  may 
be  closely  approached  before  it  is  recognized  as  a  strong  rough  rapid.  Below  this 
wo  find  flats  and  benches  in  almost  unbroken  succession,  stretching  between  the  river 
and  the  now  rece<ling  hills,  some  of  them  half  a  mile  in  width,  when  less  than  thirty 
feet  above  the  water's  edge,  with  rich  soil  and  luxuriant  pasture.  The  banks,  where 
not  broken  by  the  current  that  in  places  has  exposed  the  sand,  clay,  or  gravel  bed,  are 
green  with  grass,  kinni-kinnik,  juniper.  low  red  cedar,  vetnhes,  and  the  beautiful 
silverberry  plant.  Along  both  sides  of  the  river  there  are  terraces  in  tier  upon  tier, 
some  with  as  clear-cut  o<lges  as  if  they  had  been  meant  for  fortresses,  others  distinctly 
marked  but  wooded.  Indeed  these  terraces  form,  for  many  miles,  a  striking  and 
beautiful  feature  in  the  landscape,  giving  it  an  appearance  of  cultivation.  Those  on 
the  right  bank  are  almost  uniformly  timbered,  those  on  the  north  bank  grassy  and 
smooth,  their  sides  occasionally  seamed  by  old  buffalo  trails,  for  though  the  buffalo  has 
not  been  seen  here  for  many  years,  this  was  once  the  pasture  land  for  large  herds  that 
found  hero  their  western  limit.  The  general  appearance  on  either  hand,  as  far  as 
the  portage  of  the  Mountain  of  Rocks  at  the  head  of  the  canyon,  and  particularly  on 
the  north  side  where  there  is  little  timber,  and  that  chiefly  copses  of  aspen,  is  that  of 
a  pastoral  country.  Some  of  the  flats  and  lower  slopes  might  furnish  arable  farms; 
others,  at  this  season  of  the  year,  appear  suiiod  for  stock-raising,  while  the  low, 
grassy  hills  remind  one  of  some  of  the  sheep-farming  portions  of  Scotland. 

Were  it  necessary  or  expedient  to  find  a  course  for  the  Pacific  Railway,  as  far 
north  as  the  Peace  River  Pass,  a  comparatively  ea3y>oute  is  offered  in  this  direc- 
tion. Even  at  the  wildest  and  most  rugged  parts  of  the  pass,  the  mountains  are 
almost  invariably  fringed  by  flats  or  by  gentle  slopes  of  varying  wi.ith.  One  or  two 
avalanche  courses,  a  few  ravines,  and  occasional  projections  of  rock  would  form  the 
chief  difficulties,  which  are  apparently  much  less  serious  than  many  obstacles  that 
have  been  overcome  on  other  Canadian  railways.  At  its  higher  or  western  extremity 
the  pass  is  not  more  than  l,<i50  feet  above  the  sea  level,  and  the  current  of  the  river, 
which  is  very  equable,  is  not  more  than  from  four  to  five  miles  an  hour,  where  it  cuts 
through  the  mountain  range.  East  of  the  pass,  for  fifty  miles,  till  the  canyon  is 
reached,  the  engineering  difficulties  would  probably  be  not  much  greater  than  those 
presented  by  an  open  prairie.  But  the  chief  difficulty  on  this  route  would  be  found 
at  the  canyon  where  the  river  sweeps  round  the  base  of  a  solitary  massive  hill,  known 
as  the  Mountain  of  Rocks  or  the  Portage  Mountain,  just  above  Hudson's  Hope ;  yet 
even  hero,  although  the  work  would  be  heavy,  the  difficulties  would  bo  by  no  means 
insuperable.  This  route  might  bo  of  service  if  a  lino  wore  constructed  through  the 
Omenica  district  to  some  northern  Pacific  terminus,  tuch  as  Port  Simpson.  For  any 
line,  however,  that  would  cross  northern  British  Columbia,  south  of  the  Omenica  dis- 
trict, whether  by  the  Nation  Rivor,  Babine  and  Skeena,  to  Port  Simpson,  or  by  any 
more  southerly  route,  the  Pine  River  Pass,  which  is  known  to  be  practicable,  would 
oflTor  a  shorter  course  than  that  by  the  Peace  River  Pass. 

The  canyon  of  Peace  River,  which,  at  its  upper  extremity,  is  about  50  miles  east 
of  the  Rocky  Mountains,  is  about  25  miles  in  length ;  the  river  is  here  a  wild  and 
bi*oken  torrent  some  200  feet  in  width,  that,  so  far  as  known,  has  never  been  navi- 
gated except  by  tho  Iroquois  crow  that  accompanied  Sir  George  Simpson  on  his 
expedition  to  the  Pacific  in  1828.    The  cliffs  are  in  some  places  broken  into  terraces, 
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in  others  they  rise  sheer  and  prccipitioua  for  over  250  foot.  The  course  of  the  rivor 
is  alwaj'H  curved  ns  it  dtisiios  allernaloly  to  right  and  loft,  while  from  end  to  end  the 
canyon  forms  one  great  curve  round  the  huno  of  the  Portage  Mountain.  Clambering 
along  the  face  of  tho  cliff  in  parlw  whoro  a  foothold  was  ])08Hiblo  wo  found  a  narrow 
Hoam  of  bituminous  coal  about  150  feet  above  tho  water,  cropping  out  among  the 
sandstono  rock.  Another  seam,  about  two  feet  thick  wiicro  oxpo!>ed,  wasalno  found  in 
the  neighbourhood,  as  well  as  a  seam  of  lignite.  It  is  not  improbable,  from  these 
indications,  that  abundance  of  coal  exists  in  this  vicinity. 

This  canyon  is  the  only  obstruction  to  the  navigation  of  tho  river  for  several 
hundreds  of  miles.  From  tho  head  of  the  canyon  to  tho  mouth  of  Pack 
Bivor  that  empties  tho  waters  of  McLood  Lake,  or  even  further  up  the  Pprsnip, 
the  rivor  is  navigable  for  steamers  of  light  draught.  Tho  Parlo  Pas  and  tho  Finlay 
Eapids  are  the  only  rapids  of  any  consequence ;  those  could  be  run  with  ease  and  safety, 
and  could  bo  surmounted  without  much  difficulty  by  warping  tho  boat  against 
the  current  as  is  done  on  heavier  and  more  tortuous  rapids  on  tho 
Fraser.  From  Hudson's  Uopo,  at  tho  lower  end  of  tho  canyon  (12  miles  by  the 
portage  trail  from  tho  upper  end  of  the  canyon),  there  is  no  obtruction  whatever  to 
steam  navigation  till  tho  Vermilion  Falls  are  reached,  some  500  miles  lower  down  ; 
and  some  distance  bolow  Vermilion  a  few  miles  of  land  communication  would  be 
required  to  avoid  the  rapids  on  Slave  Iliver  at  a  ])laco  called  the  P^ive  Portages; 
when  this  is  passed  the  river  is  open  to  larger  stoumors  down  to  tho  Arctic  Sea. 
There  would  thus  be  but  three  breaks  in  tho  continuous  steam  navigation  from  the 
mouth  ol  Pack  River,  down  the  Parsnip,  the  Peace,  tho  Slave  and  the  Mackenzie 
liivors  (which,  though  differing  in  name,  are  in  ronlity  one  watercourse),  that  is, 
from  northern  British  Columbia  through  the  Jlocky  Mountains,  by  tho  fertile  Peace 
River  district,  to  the  Arctic  Sea,  a  distance  in  all,  by  water  of  not  less  than  2,500 
miles. 

We  were  compelled  to  leave  our  boat  at  the  upper  end  of  tho  canyon,  and  being 
unable  to  procure  a  boat  or  canoe  at  Iludson's  llopo,  we  made  a  raft  on  which  we 
floated  down  the  river  to  Dunvegan,  about  110  miles,  reaching  Dunvegan  on  tho  1st 
August,  a  fortnight  after  having  Fort  McLcod  At  Hudson's  Hope,  the  fertile  part 
of  tho  Peace  River  district  may  bu  said  to  commence,  for  above  tho  canyon 
the  land  suitable  for  farming  is  limited.  From  this  point  tho  river  winds 
Us  coui-so  gently  and  evenly,  sometimes  widening  to  a  span  of  half  a  mile, 
encircling  islands  in  its  flow,  but  for  tho  mo:it  part  preserving  an  average 
breadth  of  from  250  to  300  yards.  Tho  banks  which,  from  brow  to  brow, 
are  usually  about  three-fourths  ol  a  mile  apart,  are  now  cut  by  ravines,  now  scarped 
into  valleys,  now  bared  by  landslides,  now  graos-grown  or  wooded.  Looked  at  from 
the  plateau,  wh  eh  stretches  out  on  every  hand  at  an  altitude  of  several  hundred  leot 
above  the  river  level,  the  river  seems  almost  as  regular  and  uniform  as  a  canal  cut 
through  a  vast  expanse  of  prairie.  Occasionally,  though  seldom,  low  hills  obstruct  tho 
voiw  in  one  direction  or  another,  but  from  Hudson's  Hope,  eastward,  along  the  course 
of  tho  river,  and  for  many  miles  on  either  side,  this  plateau  is  an  almost  unbroken  level 
of  excellent  soil.  Some  of  it  is  timbered,  more  or  less  heavily;  some  of  it  is  open 
prairie  covered  with  pasture. 

The  Hudson's  Bay  posts,  a  fow  mission  stations,  and  two  or  three  "  free-traders  " 
establishments  are  the  only  places  occupied  by  white  men  throughout  this  vast 
northern  country  that  we  speak  of  as  the  Poaco  Rivor  district,  and  these  are  uni- 
formly lounl  on  the  fertile  flata  near  the  river's  edge.  On  those  flats  the  soil  is 
usually  of  the  richest  character. 

The  garden  at  the  Hope  yields  excellent  potatoes,  onions,  beets,  and  other  vege- 
tables, as  well  as  barley  and  wheat,  tho  seed  of  ibis  year's  crop  having  been  raised 
from  a  single  grain,  which  Dumas,  tho  agent,  found  accidentally  among  some  rice. 
On  a  similar  flat  at  Fort  St.  John,  about  40  miles  further  down  the  river,  barley  and 
wheat,  as  well  as  a  great  variety  of  vegetables,  are  sucoossf'ully  cultivated,  while  a 
still  greater  variety,  including  cucumbers,  are  grown  with  even  greater  success  at 
Dunvegan,  70  miles  below  Fort  St.  John,  whore  wheal  has  been  raised  as  long  ago  as 
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1828.  It  ia  tho  satno  at  all  tho  IIu<lHon'tt  Bay  posts  along  Iho  valloy.  Situated  gen- 
erally near  the  rivor  level,  these  Htations  of  the  company  have  each  their  ganlen, 
with,  in  Home  caheu,  a  small  farm  attached,  and  in  these  almost  erory  vegetable  and 
cereal  commonly  cultivated  in  Canada,  (^an  bo  raised  with  success.  Wheat  is  grown 
as  far  north  as  Foit  Simpson,  at  the  mouth  of  the  Liard,  lat. :  04'^  north,  and  it  is 
said  that  potatoes  are  grown  at  Fort  Good  Hone,  near  the  mouth  of  the  Mackenzie. 
"Wheat  and  barley  grown  at  the  Chipewyan  Mission,  Lake  Athabasca,  latitude  68**, 
42' north,  received  a  modal    at  the  Phibidclphia  Centonniul  Exhibition   of  1876. 

It  is  not,  however,  by  the  character  and  capacity  of  tiie  soil  on  the  fertile  flats 
around  tho  Hudson's  Bay  Company's  posts,  that  tho  merits  of  the  Peace  River  district 
must  be  tested,  as  those  flatH  are  comparatively  few  and  small.  The  district  proper 
consists  of  the  extensive  plateau  which  stretches  away  for  many  miles  on  eitnor 
side  of  the  river,  at  an  altitude  at  Danvegan  of  about  800  foot  above  tho  river,  an 
altitude  that  gradually  diminishes  to  less  than  a  hundred  feet  500  miles  farther  down 
the  river. 

Our  party  spent  the  month  of  August  in  examining  portions  of  this  extensive 
plateau  in  ditTorent  directions  from  Dunvogan.     Tha   facilities  for  railway  construc- 
tion from  Lessor  Slave  Lake  westward,  and  from  a  suitable  crossing  of  Smoky  Biver 
northwaixis  in  tho  direction  of  Pine  Rivor  Pass,  as  well  as  tho  character  of  th^t  pass, 
are  indicated  in  the  reports  that  refer  specially  to  those  (subjects.     From   Pino  River 
eastward  to  Lesser  Slave  Lake,   and  from   Dunvogan  northward   about  70    miles  to 
Battle  River,  and  southward  to  tho  55lh  parallel,   tho   cxr-nination   was   tolerably 
thorough.    Throughout  the   whole  of  the  district   traversed   in  those   explorations, 
with  very  fow  exceptions,   the  soil   was  found  to  be  excellent,  with   rich    herbage, 
luxuriant  wild  hay  and  peavine,  and  in  some  parts  a  groat  abundance  of  saskatum,  or 
service-berry  bushes   Some  tracts  lying  north  of  Peace  River  appear  peculiarly  fertile, 
while  the  dintrict  known  as  "La  Grande  Prairie,"  lying  between  Smoky   Ri?or  and 
Pine  River,  from  35  to  70  miles  south  of  Dunvegan,   is  exceptionally  good.     Even 
those  parts  that  are  swampy,  such  as  a  portion  of  the  country   between  Smoky  River 
and  Lesser  Slave  Lake,  might  be  drained  and  made  tit  for  cultivation  with   no  great 
difficulty  by  the  removal  of  beaver-dams,   etc.       Endeavouring  to  ascertain   tho 
character  of  such  portions  as  we  could  not  posbibly  examine,  we  were   reliably  in- 
formed that,  following  tho  north  and   west  bank  of  tha  Peace   River,  the  soil  is  ex- 
cellent for  a  distance  of  from   25   to  70  miles  from  the  river ;   that  from   Hudson's 
Hope  to  Fort  St    John,  with  few  intorruptions.it  is  heavily  wooded  ;  that  below  Fort 
St.  John  the  open  prairie  alternates  with  copse  of  aspen  and  other  light  woods,  for 
120  miles,  to  Smoky  River;   that  from   Smoky  River  to  old   Fort  Vermilion,  a 
distance  by  the  rivor  of  more   than  300  miles,   there  is  more  woodland  than- open 
prairie,  although  the  soil  is  good  for  about  40  miles  back  from  the  main  river;   that 
below  Vermillion,  for  a  belt  of  from  15  to  40  miles,  the  soil  is  fertile,  with  occasional 
interruptions,  such  as  the  Cariboo  Mountains,  at  least  as  far  as   the  Salt  Springs  on 
Slave  River.     Following  the  south  and  east  bank  of  Peace  River,  the  plateau  from 
Hudson's  Hope,  though  fertile,  is,  for  the  most  part,  th  ckly  wooiled  as  far  as  Pine 
Kiver,  which  flows  into  the  Peace  about  4  miles  below  Fort  St.  John.     Beyond  that, 
as  far  as  Smoky  River,   there  is   a  broadening  expanse  of  cultivable  land,  partly 
wooded  and  partly  open,  which,  including  the  ''  Grande   Prairie,"  is  in  some  parts  at 
least  70  miles  in  width  from  north  to  south.    There,   bending  with  the   river,   the 
belt  of  fertile  soil  continues  for  an  average  it  is  said,   of  about  40   miles  fi-om  the 
river,  as  far  as  Fort  Vermilion,  and   for  a  narrower  belt  from  Vermilion  to  Lake 
Athabasca.    East  and  south  of  this  belt,  however,  the  greater  portion  of  the  country 
enclosed  between  Peace  Rivor  on   tho  west  and  north,  and  Lessor  Slave  Lake  and 
Athabasca  River  on  tho  so  ith  and  ea.st,  is  said   to  be  broken  by  hills,  lakes,  streams 
and  marshes  that  render  it,  to  a  great  degree,  unfit  for  farming.    This  enclosure   is 
one  of  the  best  hunting-grounds  for  beaver  known  to  the  Hudson's  Bay  Co.,  8,000 
beaver  skins  having  been  received  last  year  at  the  Hudson's  Bay  post  at  Lesser  Slave 
Lake,  taken  almost  entirely  from  this  district. 
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It  would  bo  difficult  to  form  any  roliubio  ostimiito  of  tho  area  of  arable  land  in 
thin  Peauu  Rivor  di>itrict  witiiout  much  inoro  caroful  oxainination  tiiati  has  yot 
boon  mado;  but  it  is  manifest  that  tho  extent  of  ferlilo  soil  is  very  ;^io:it,  the  host  of 
it  apparently  being  that  which  lies  to  tlio  south  of  L'taco  liivor,  including  what  is 
known  as"  La  Grando  Prairie." 

Through  this  district  there  is  a  great  altundunco  of  moose  and  Ijoar,  tho  moose 
being  here  to  tho  Indian  almost  everything  that  the  buffalo  is  to  tho  hunter  of  the 
plains.  Tho  flonh  is  his  chief  art  elo  of  food  ;  tho  skin,  when  tanno  I,  is  the  great 
material  for  dress,  at  least  for  winter  costume,  wliilo  unlannod  it  is  used  for  a  great 
variety  of  pnri)08e8 ;  among  others  as  tho  covering  for  his  tent  or  tepee;  and,  cut 
into  strips  (in  which  form  it  is  known  as  fhagnappi),  it  serves  in  almost  every 
manufacture,  and  for  all  kinds  of  repairs.  While  such  large  game  continue  plentiful 
it  is  vain  to  expect  that  tho  Indians  will  take  to  a  sotllod  life,  or  will  cultivate  tho 
soil,  as  some  of  tho  Indians  of  tho  plains  are  being  forced  lo  do  by  llio  gradual  ex- 
tinction of  the  buffalo.  Even  at  the  Hudson's  Bay  posts  throughout  this  district,  where 
most  of  tho  vegetables  and  cereals  grown  in  Ontario  can  bo  raised  with  success,  tho 
agents  and  half-breeds  are  almost  entirely  -'ependont  on  their  hunters  for  food.  They 
could  raise  cattle  and  crops  very  easily  ;  vvild  hay  is  plentiful  in  the  vicintity  of  many 
of  the  forts;  the  return  of  potatoes  is  frequently  as  nigh  as  forty  to  ono,  twenty-five 
kegs  of  potatoes  at  Dunvogan  having  yielded  one  th(*usand  kegs;  and  yot  many  of 
the  Hudson's  Bay  agents  <I  pond  for  their  supply  of  food  very  largely  on  the  labours 
of  the  Indian  hunters  thu'  re  attached  to  each  post.  Their  neglect  of  agriculture  is 
due,  no  doubt,  to  tho  polity  which  the  Company  have  long  pursued  of  keo,  ing  the 
country  as  a  fur-bearing  i,i  oservo,  furs  being  of  more  importance  to  thom  than  farm- 
ing ;  and  It  is  due  also,  in  some  degree,  to  the  frequency  with  which  tho  agents  are 
moved  from  one  post  to  anothoi,  which  discourages  thom  from  making  any  improve- 
ment on  the  land,  or  from  undertaking  work  from  which  they  may  probably  reap  no 
results.  One  consequence,  however,  of  this  dependence  on  their  hunters  lor  supplies 
is,  that  when,  as  has  sometimes  occurred,  several  weeks  psiss  in  winter  without  any 
snow,  and  there  is  no  chanco  of  tracking  the  deer,  tho  people  at  some  of  tho  posts 
may  bo  reduced  to  tho  verge  of  starvation.  Two  years  ago,  at  Hudson's  Hope,  tho 
agent  and  his  family  were  forced,  foi-  a  time,  to  subsist  on  tho  untanned  moose-hide 
which  had  served  as  window-panes,  and  their  chief  complaint  was  that  they  had  not 
enough  of  it. 

No  attempt  has  yet  been  made  to  cnltivato  any  portion  of  this  vast  plateau, 
with  tho  exception  of  a  very  limited  area  in  the  vicinity  of  Lessor  Slave  Lako;  the 
only  cultivated  parts  throughout  the  whole  district  being  some  of  the  flats  not  more 
than  25  or  30  feet  above  the  rivor.  It  might,  therefore,  bo  premature,  in  the  absence 
of  actual  experiment  to  pronounce  even  the  most  fertile  portions  of  this  plateau  suit- 
able for  tho  growth  of  gi-ain.  Yet  the "o  are  various  considerations  that  seem  to  war- 
rant tho  conclusion  that  tho  climatic  conditions  of  tho  plateau  are  not  loss  favourable 
to  the  culture  of  wheat  than  those  of  the  flats  near  the  rivor  level.  Wheat  thrives 
and  ripens  at  Hudson's  Hope,  Fort  St.  John  and  Du: ,ogan,  and  also  at  Lessor  Slave 
Lake,  which  is  on  the  level  of  tho  plateau,  oven  although  summo'i'rosts  occur  occasion- 
ally in  Juno  and  sometimes  even  in  Ju'y  at  those  localities,  w'jilo  this  year  there  was 
frost  at  Dunvcgan,  as  well  as  on  the  plateau  to  the  north  and  south,  during  tho  latter 
part  of  August.  Though  no  record  has  been  kept  of  the  changes  of  temperature  on 
the  plateau  bv  which  they  could  be  compared  with  those  in  the  valley,  yet  it  usually 
seems  to  bo  as  wai  m  on  tho  plateau  as  it  is  nearer  the  river.  Frost  sometimes 
occurs  in  the  valley  when  it  is  not  felt  in  the  platoau.  Horses  aro  kept  out  all  winter 
upon  the  plateau,  even  although  tho  thermometer  soraetimos  fails  to  5U°  below  zero, 
being  able  to  paw  away  the  light  snow,  which  averages  IJ  foot  in  depth,  beneath 
which  they  find  abundance  of  excellent  grass.  Cattle  aro  usually  home-fed  from  tho 
latter  part  of  November  till  the  middle  of  March,  largo  quantities  of  hay  being  pro- 
cured from  tho  patches  of  (oeadow  land  found  hero  and  there  upon  the  plateau,  and, 
no  doubt,  the  hay  crop  .could  bo  indefinitely  increased  if  seed  were  only  sown  in 
suitable  localities.    Although  the  growth  ''n  early  summer  is  usually  more  advanced 


in  the  valley  than  on  the  plateau,  yet,  as  the  moisture  lingers  longer  on  the  upper 
level,  the  growth  thoro  seems  to  progress  more  steadily  when  it  has  onco  hogun, 
while  very  little  ditference  has  been  observed  between  the  upper  and  lower Jovels,  in 
regard  to  the  time  of  the  ripening,  fading  and  falling  of  the  leaves. 

The  ice  in  the  river  at  Fort  Diinvcgan,  which  usually  forms  about  the  first  week 
in  December,  has,  during  the  ])Ustfive  years  as  shewn  by  the  company's  journals,  left 
on  the  average  about  the  18tli  of  April,  that  is,  several  days  before  the  average  date 
of  the  opening  of  navigation  at  Ottawa.  The  average  date  for  planting  potatoes, 
during  the  same  period,  has  been  the  4th  May;  the  time  for  digging  potatoes  being 
usually  about  the  23id  September. 

There  are  not  sufficient  data  to  institute  a  fair  comparison  between  the  Peace 
Biver  country  and  other  fertile  })ortions  of  the  North-West.  The  soil  seems  as  rich 
and  the  herbage  as  luxuriant  as  in  some  of  the  districts  that  are  already  known  to  be 
admirably  adapted  to  the  growth  of  grain,  but  the  fitness  of  the  climate,  however 
pi'obable,  can  not  yet  be  said  to  be  definitely  assured.  Judging  at  least  by  the 
oxpeiience  of  the  past  summer  the  climate  of  ?oace  River  seems  to  be  scarcely  as 
reliable  as  that  of  the  Edmonton  district  whei-e  no  frosts  occurred  in  August,  and  where 
an|excellont  and  abundant  wheat  harvest  has  this  year  been  reaped,  it  might  be  well, 
even  were  Governmental  action  required  to  secure  it,  to  have  stops  taken  to  ascertain 
beyond  doubt  the  wheat-growing  capacity  of  this  large  portion  of  the  North-West. 
Meanwhile  it  seems  leasonable  to  suppose,  even  in  the  absence  of  positive  experi- 
mental knowledge,  that  a  very  large  proportion  of  this  fertile  district,  most  of  which 
is  now  ready  for  the  plough,  may  prove  to  be  an  excellent  whoatgrowing  country  and 
may  thus  prove  to  be  a  veiy  valuable  portion  of  wh  it  is  as  yet  the  undeveloped 
interior  of  the  Dominion.  In  addition  to  its  agricultural  resources  this  district 
appears  to  possess  abundance  of  coal,  excellent  specimens  having  been  found,  though 
in  narrow  seams,  on  Elk  River  (a  tributary  of  Smoky  River)  on  Smoky  Eiverand  on 
Peace  Eivei'.  There  is  abundance  of  good  timber,  chiefly  spruce,  within  easy  access 
from  the  river,  while  the  great  facilities  for  steam  navigation  alforded  by  the  Peace 
Eiver,  and  the  large  size  of  several  of  its  tributaries  furnish  favourable  means  of  cora- 
mutiication  throughout  a  large  portion  of  the  district. 

Every  traveller  through  the  Peace  Eiver  district  is  surprised  at  the  mildness  of 
the  climate.  Although  the  winter  is  severe,  yet  the  summer  is,  generally,  as 
warm  as  that  usually  enjoyed  ten  degrees  further  south  in  Ontario  or  Quebec, 
without  the  discomlbrt  of  oppressively  warm  nights.  There  is  a  marked 
change  between  the  climate  on  the  east  and  that  on  the  west  side  of  the  Eocky 
Mountains,  that  on  the  east  being  ('rier  and  much  warmer.  This  is  probably  duo  to 
the  fact  that  the  prevailing  westerly  winds  blowing  from  the  Pacific  have,  by  the 
time  they  come  so  tar  inland,  been  relieved  of  much  of  their  moisture,  first  by  the 
Cascade  Eange  and  then  by  the  Eango  oi  iho  Rocky  Mountains,  while  at  the  same 
time  the  general  level  of  the  country  here  is  lower  than  that  of  northern  British 
Columbia.  Yet  though  the  average  summer  tomi)eraturo  is  high  there  is  a  very  great 
ditference  between  the  temperature  of  the  day  and  that  of  the  night.  During  the 
first  fortnight  of  August,  '7^,  the  average  midday  temperat'iro  at  Fort  Dunvogan  was 
t7°  above  zero  in  the  shade,  while  the  average  minimum  at  night  was  ■42° 
a  fair  example  of  the  dififerenco  ordinarily  observed  between  the  summer 
temperature  of  day  and  night,  although  sometimes  the  variation  is  much  greater. 
This  depression  of  temperature,  to  whatever  cause  it  is  to  be  ascribed,  produces  a  vory 
heavy  dew-fall  which  seems  j  assist  in  promoting  the  growth  ofplanta,  and  the 
change  after  a  waim  day  is  almost  as  refreshing  as  a  breeze  from  the  sea. 

It  was  the  writer's  expectation  to  have  come  from  Dunvegan  to  Edmonton  by  ft 
lino  as  nearly  as  possible  direct  to  Soiilhosk  on  the  located  route  of  the  Canaaian 
Pacific  Railway,  as  it  was  expected  that  a  trail  would  have  been  opened  along  this  lino 
during  the  past  summer,  but,  as  the  opening  ot  this  trail  was  long  delayed  he  came 
by  way  of  Lessor  Slave  Lake  and  the  Athabasca  Landing  to  Edmonton.  This  route 
is  now  the  ordinary  one  for  tho  traffic  of  the  lludson's  Bay  Comj)any  iiotween  Edmon- 
ton and  Peace  Eiver.  There  is  a  tolerably  good  cart  road  from  the  Hudson'u  Buy  post, 
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near  the  junction  of  tho  Peace  and  Smoky  Rivers,  60  miles  below  Dunvegan,  to  Lesser 
Slave  Lake,  a  distance  of  G2  miles.  From  the  Fort  near  the  western  extremity  of  tho 
lake  largo  sail  boata  run  with  ease  and  safety  down  tho  lake,  fomo  70  miles  in  length, 
down  Lesser  Slave  River,  a  stream  about  40  miles  in  length,  emptying  the  waters  of 
the  lake  into  the  Athabasca  Rivor — and  down  the  Athabasca  for  about  45  miles  to  a 
point  known  as  the  Athabasca  Landing,  from  which  there  is  a  waggon  road  to 
Edmonton,  96  miles  distant. 

The  country  between  Smoky  River  and  Lesser  Slave  Lake,  or  at  least  that  por- 
tion ot  it  through  which  the  road  passes  is  almost  uniformly  excellent,  part  being 
lightly  wooded  and  part  open  prairie.  Around  Lesser  Slave  Lake  there  are  large 
marshes  yielding  abundance  of  excellent  hay,  and  in  this  neighbourhood,  as  already 
stated,  wheat  has  been  grown  with  marked  success,  although  as  yet  in  .'ory  small 
quantity.  To  tho  south  of  the  lake  the  country  is  hilly,  though  near  ,.;.e  margin  of 
the  lake  tho  land  is  very  swampy ;  to  tho  north  there  are  numerous  ir  arshes,  lakelets 
and  streams.  The  small  river  that  forms  the  outlet  of  the  lake  is  about  25  yards  in 
width,  very  tortuous,  hemmed  in  by  low  banks  that  are  almost  unifcrmily  wooded 
with  aspen  copse  and  willow,  between  which  it  winds  with  very  gentlo  current  at  a 
depth  suflScient  for  largo  H.  B.  C.  boats  heavily  laden.  The  soil  on  either  side  near  tho 
river  seems  excellent  sandy  loam,  and  where  freeot  timber  abounds  in  rich  grass  and 
peavine.  Ere  it  joins  the  Athabasca  tho  river  widens  to  a  span  of  50  yards  and  passes 
over  a  series  of  gentle  rapids,  while  its  banks  become  more  varied  in  contour  though 
still  closely  wooded.  At  the  junction  of  the  two  rivers  tho  Athabasca  is  about  200 
yards  wide  with  a  current  of  about  2J  miles  an  hour.  It  broadens  out  in  its  further 
flow  but  its  current  continues  much  the  same  foi'  many  miles.  Tho  land  on  either 
side  is  wooded  with  poplar  interspersed  with  spruce;  the  banks  rise  by  gentlo 
slopes  to  a  height  varying  from  100  to  200  teet;  tho  soil  seems  good  though  light, 
covered  occasionally  with  luxuriant  pasture,  but  for  tho  most  part  lightly  timbered. 

The  woods  were  rich  with  many-tinted  foliugo ;  tho  shores  gravelly,  grass- 
grown  and  sandy  by  turns.  No  signs  of  life  we'o  visible  except  an  occasional 
beaver;  and  the  Indian  crew,  knowing-  that  there  was  ample  time  to  meet  the  carts 
that  were  coming  from  Edmonton  to  the  Liinding.  allowed  the  boats  to  be  borne 
onward  by  the  gentle  current,  while,  coiling  tliemselves  under  their  blankets,  they 
passed  hour  after  hour  in  sloop. 

Athabasca  Landing  is  at  an  olbjw  of  tho  Athabasca,  where,  after  flowing  for 
some  distance  in  a  southerly  direction,  the  river  (urns  somewhat  sharply  to  the 
north-'^ast.  This  southward  stretch  from  the  mouth  of  Lesser  Slave  Lake  to  the 
elbow  is  taken  advantage  of  by  tho  Hudson's  Buy  Company  for  the  tran>port  of  their 
Htores,  furs,  &c.,  as  the  route  down  Lessor  Slave  Lake,  the  Lessoi'  Slave  River  and  tho 
Athabasca  to  the  Landing  is  a  very  direct  one,  and,  in  connection  with  the  waggon 
road  that  wo  traversed  from  Smoky  liiver  Depol.,  and  a  waggon  road  from  the  Land- 
ing to  Edmonton,  affords  tho  m.)st  favourable  route  for  tho  transport  of  goods  from 
Peace  River  eastwards.  Between  tho  Landing  and  Lake  Athabasca  tho  river  passes 
over  two  falln,  where  somewhat  houvy  portages  would  be  required,  and  on  this 
account  freight  to  Fort  Chipewyan  anil  the  northern  districts,  instead  of  passing 
along  this  portion  of  the  Athabasca,  goes  by  the  Methy  Portage  and  the  Clearwater 
route. 

Soon  after  we  had  reached  the  Landing  the  expected  train  of  carts  from 
Edmonton  arrived,  and  after  unloacMng  their  cargoes  returned. -V The'' country  for 
some  distance  soul  .  of  the  La.ding  is  broken  into  ridges,  the  soil  boing^at  first  poor, 
but  after  twenty  miles  are  passed  it  becomes  very  aUructive,  rich  with  luxuriant 
grass  and  pea-vino,  watered  by  frequent  streams  and  lakelets,  and  occas'r.nully 
dotted  with  iispcn  copse.  Approaching  lulnionlon,  and  particularly  from  the  cross- 
ing of  Sturgeon  River,  tho  soil  is  exceptionally  rich.  The  road  leads  for  miles  l)y 
luxuriant  hay  mesidows,  and  through  gently  rolling  wheat-lands  of  groat  leriility. 
Large  fields  of  wheat  had  alrcwly  been  cut,  — one  field  not  fiir  from  Fklmonton  cover- 
ing 100  acres, — and  the  hearts  of  the  settlors  wore  gladdened  by  an  abundant  harvest. 
We  came  unexpectedly  on  a  little  clump  of  bouses  overlooking  the  Saskatchewan, 
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and  a  little  lower  down  on  the  river  bank  wo  entered  the  centre  of  the  settlement, 
Foit  EiJmoiiion,  the  most  important  Hudson's  Buy  Company  Post  in  the  North- West 
TerritorioB. 

In  order  to  reach  the  telegraph  station  at  Hay  Lakes,  it  was  necessary  to  drive 
about  35  miles  south  of  Foit  tidm  nton.  The  road  lies  through  a  very  beautiful  and 
most  promising  tract  of  country,  \  here  settlers  are  already  reaping  excellent  crop:*. 
Indeed,  judging.' of  the  Edmonton  uistriet  by  the  country  traversed  in  approaching 
the  Foi'l  from  the  north,  and  from  that  between  the  Fort  and  Hay  Lakes,  as  well  as 
by  that  which  is  seen  from  the  old  familiar  trail  leading  eastward  along  the  north 
bank  of  the  Saskatchewan,  this  district  is  one  of  the  very  best,  if  not  unquestionably 
the  best  of  all  the  wheat-raising  portions  of  our  North-VVest. 

The  writer  camo  by  ordinary  trail  from  Edmonton  vid  Battleford,  Carlton, 
Touchwood  Hills  and  Ellice  to  Winnipeg,  but  has  little  to  add  to  what  has  iilroady 
been  presented  in  the  reports  of  the  Canadian  Pacific  Eailway  coneorning  this  por- 
tion of  the  country,  save  only  to  confirm  the  oft-repeated  statomoaLs  regarding  the 
great  fertility  of  a  very  largo  proportion  of  the  country  traversed,  and  to  express  the 
utmost  confidence  in  its  possibilities  and  in  its  future. 

.  DANIEL  M.  GORDON. 
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APPENDIX  No.  7. 


Ebport  on  the  climate  and  aqbiccltural  value,  general  oeoloqical  features 

AND  minerals  OF  ECONOMIC  IMPORTANCE  OF  PART  OF  THE  NORTHERN  PORTION  OF 

British  Columbia,  and  of  the  Peace  Biver  Country,  by  Grorqe  M.  Dawson 
D.S.,  A.RS.M.  F.G.S.,  assistant  director  oeoloqical  survey  of  Canada  * 


(1.)  Climate  and  Agriculture. 

The  climate  of  the  coast  of  the  northern  part  of  British  Columbia,  while  not 
subject  to  great  extremes  of  temperature,  is  excessively  humid,  with  much  rain  at  all 
seasons  of  the  year  and  occasional  heavy  falls  of  snow  in  winter.  Neither  Esqui- 
malt  nor  New  Westminster,  which  are  the  only  regular  meteorological  stations  main- 
tained near  the  coanl  of  the  Province,  give  any  criterion  by  which  to  arrive  at  a 
knowledge  of  the  climatic  conditions  of  other  districts ;  for  both  these  places — but 
especially  Esquimalt — are  sheltered  from  the  excessive  precipitation  which  occurs 
where  tho  moisture-bearing  winds  first  strike  the  high  coast  lino.  Observations  main- 
tained by  myself  while  engaged  in  a  geological  examination  of  (ho  Queen  Charlotte 
islands,  during  the  summer  of  1878  (published  as  an  Appendix  to  tho  Eeport  of  Pro- 
gross  of  the  Geological  Survey,  1878-9),  fairly  represent  the  climate  of  that  region 
during  a  few  months.  Observations  kept  up  during  many  years  at  Sitka,  two  and 
a-iialf  degrees  north  of  Port  Simpson,  and  considerably  further  west,  doubtless  repre- 
sent a  climate  considerably  worse  than  that  of  the  northern  part  of  the  coast  of 
British  Columbia.  It  may,  however,  be  usi-ful  to  extract  from  these  the  following 
facts.  The  latitude  of  Sitka  is  57°  3  ,  or  about  ono  degree  north  of  Glasgow  (Scotland). 
Temporalure  observations  extend  ever  a  period  of  forty-live  years  with  little  inter- 
ruption. "The  mean  temperature  of  spring  is  41*2°  ;  for  summer,  64'6°;  for 
autumn,  44-9°;  for  winter,  o'i'j",  and  for  the  entire  year,  43-.'<,  F°.  The  extremes 
of  temporntuie  for  45  j-ears  are  878°  and  -4-0°.  However,  tho  mercury  has  fallen 
below  zuro  of  Fai-enheit  in  only  four  years  out  of  tho  45,  and  has  risen  about  80° 
during  but  seven  yeai*s  of  that  period.  The  coldest  month  is  January,  the  warmest 
August ;  June  is  slightly  warmer  than  September."  Tho  mean  of  the  minima  for  seven 
years  of^llie  above  period  is  386°,  and  of  the  maxima  for  seven  years,  4^'.j°,  shewing 
a  remarkably  equible  climate.  The  average  annual  amount  of  ram,  molted  snow  and 
hail  from  1847  to  1864  (with  the  exception  of  tho  you:  !855)  was  b2tii;  inches,  or 
within  a  fraction  of  seven  feet ;  and  the  average  annual  number  of  days  on  which 
ruin,  snow  or  hail  fell,  or  heavy  fogs  prevailed,  was  two  hundred  i>nd  forty  five,  or 
two  days  out  of  three,  while  it  does  not  follow  thsit  the  other  days  have  a  clear  sky. 
Tables  by  Jiiilke,  from  observations  in  1828  and  1829,  show  that  on  an  average  each 
year  there  wore  170  days  calm,  1H2  days  moderate  winds,  and  63  days  with  strong 
winds.f 

Tho  average  annual  precipitation  of  moisture  at  the  mouth  of  the  Columbia 
Rivor,  cloven  degrees  of  latitude  further  south,  is  stated  to  bo  five  inches  greater 
than  at  Sitka,  and  it  is  ihorcforo  probable  a  priori  that  in  tho  vicinit}'  of  Port  Himp- 
Bon  and  about  the  mouth  of  the  Skeooa,  on  that  part  of  tho  coast  of  the  mainland 


*  Traaemitted  for  publicfttion  in  a<lT«iiee  of  the  forthcoming  detailed  Report  on  the  Explorft* 
tiooB  of  1879,  by  ptr  isfioD  of  A.  R.  C.  tielwrn,  K.B.S.,  P.O.a.,  Director  Geological  Surve/  of 
Oanada. 

t  AlMka  OoMt  Pilot,  1869,  mi  Pta&c  OoMt  PUot,  Appeadix  I,  1879,  p.  30. 
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lying  opon  to  tho  westerly  winds  between  Queen  Charlotte  and  Vancouver  Island* 
and  on  the  west  coasts  of  those  islands,  that  the  precipitation  is  at  least  equally  great, 
and  amounts  to  between  80  and  90  inches  per  annum.  This  amount  of  precipitation, 
though  small  in  comparison  with  that  of  a  few  exceptional  places  on  the  earth's  surface, 
is  greater  than  that  characterizing  even  the  western  coasts  of  the  British  Islands,  with 
the  exception  of  a  few  peculiarly  situated  mountainous  localities,  where  it  is  exceeded, 
and  little  less  than  tho  heaviest  rainfall  on  tho  Norwegian  coast  (jO  inches). 

Recontl}-  publi-*hoJ  observations  for  Port  Tongass,  though  covering  a  period  of 
but  littleovertwoyears,  must  represent  the  climate  of  tho  region  in  the  vicinity  of  Port 
Simpson  and  of  the  Queen  Charlotte  Islands  pretty  closely,  as  Tongass  is  situated  on 
the  north  side  of  Dixon  Entrance,  little  over  fifty  miles  from  Port  Simpson  in  a  direct 
line.  The  moan  temperature  is  here  46'5'',  or  considerably  warmer  than  Sitka.  "  This 
maybe  due,"  Mr.  W.  U.  Dull  writes  "  to  the  reception  in  the  open  throat  of  Dixon 
Entrance  of  the  warm  waters  of  the  Alaska  Current,  fresh  from  tho  great  north 
Pacific  Gulf  Stream."Fort  Tongass  is  the  locality  of  greatest  known  precipitation  in 
Alaska,  the  rainfiall  averaging  during  the  years  of  observation  118-.S  inches,  on 
which  Mr.  Dall  remarks,  that  observations  point  to  the  Queen  Charlotte  Islands,  and 
tho  region  about  Dixon  Entrance  as  the  most  rainy  part  of  the  north-west  coast. 
At  Tongass  about  200  days  a  year  are  either  rainy  or  snowy,  a  proportion  agreeing 
nearly  with  that  observed  at  Silka.=^ 

The  excessive  rainfall,  considered  in  conjunction  with  the  fact  that  the  sky 
throughout  tho  year  is  essentially  cloudy,  preventing  rapid  evaporation  and  keeping 
tho  dew  point  near  the  actual  temperature  of  tho  air,  accounts  for  the  peculiar 
character  of  the  vegetation,  and  tho  fact  thatordinary  coroals  cannot  be  grown  in  the 
districts  exposed  to  those  conditions.  At  Foit  Simpson,  on  the  west  coast  of  the 
Queen  Charlotte  Islands,  and  elsewhere,  many  of  the  hills  are  but  partially  covered 
with  forest,  the  remainder  of  tho  surface  being  occupied  by  sphagneous  moss  several 
feet  in  depth,  and  saturated  with  water  even  on  steop  slopes.  The  low  north-eastern 
part  of  the  Queen  Charlotte  Islands  is  in  great  measure  sheltered  from  the  rain-boar- 
mg  winds,  and  constitutes,  in  fact,  tho  only  extensive  area  of  land  which  appears  to  be 
suitable  for  agriculture  on  the  northern  part  of  tho  coast.  Mr.  Duncan,  of  Metla- 
Katla,  who  kept  a  meteorological  register  for  some  time  after  his  first  arrival  in  tho 
country,ostimated  that  there  were  on  an  average  about  seven  fine  days  in  a  month  in 
that  })lace.  Tho  behavior  of  the  winds  and  baroraotor  in  both  Vancouver  and  tho 
Queen  Charlotte  Islands,  appear  to  indicate  that  tho  centres  of  most  storms,  travelling 
from  west  to  east,  pass  to  tho  not  thvvard  of  the  coast  of  British  Columbia.  This  being 
so,  it  is  probable  that  the  force  of  tho  gales  is  somewhat  greater  on  the  northern 
part  of  tho  coast  of  tho  province  than  on  the  southern. 

I  have  elsewhere  stated  that  fogs  do  not  seem  to  occur  with  such  frequency  in 
the  vicinitj'  of  tho  Queon  Charlotte  Islands  as  in  tho  southern  part  of  the  Strait  of 
Georgia.  It  may  bo  interesting  to  quoto,  in  this  connection,  the  following  statement 
by  the  great  but  unfortunate  navigator.  La  Peroure,  bearing  on  the  northern  part  of 
the  west  coast,  f  ^I"  writes :  "  1  first  thought  these  seas  more  foggy  than  those 
which  separate  Euiopo  and  America,  but  I  should  have  been  greatly  mistaken  to 
have  irrevocably  embraced  this  opinion.  The  fogs  of  Nova  Scotia,  Newfoundland, 
ond  Hudson's  Bay  have  an  incontestable  claim  to  pre-eminence  from  their  constant 
density." 

The  cause  of  the  exceptional  mildness  of  tho  climate  of  this  region  is  to  be 
found  not  alone  in  the  fact  of  tho  proximity  of  the  soa,  but  in  the  abnormal  warmth 
of  the  water,  'luo  to  the  KuroSiwo  or  Japanese  Current.  Tho  average  temperature 
of  tho  surface  of  tho  soa,  during  the  summer  months,  in  the  vicinity  of  the  Queen 
Charlotte  Islands,  as  deduced  from  a  number  of  observations  taken  by  myself  in  1H78, 
is  .53-8°.  Between  Victoria  and  Milbank  Sound,  by  the  inner  channels,  from  May 
28th  to  June  9th,  the  average  temperature  of  tho  sea  surface  was  54- 1".     In  the  inner 


•  Pacific  C  • 
t  Quoted  bv 


Pilot,  Appendix  1,  loe.  cit. 
DaTidson  in  Alaska  Coast  Pilot, 


■ 


109 


Island* 
fijgreat, 
fpitation, 
J  surface, 
ids,  with 
Jxcoodod, 

)eriod  of 
[y  of  Port 
fuatoJ  on 
a  direct 
"This 
)f  Dixon 
north 
Itation  in 
jches,  on 
inds,  and 
ist  coast, 
agreeing 


channels  between  Port  Simpson  and  Milbank  Sound,  between  August  29th  and  Sep- 
tember 12th,  545°,  and  from  the  last  meniioned  dale  to  October  18th,  about  the  north 
end  of  Vancouver  Island,  and  thence  to  Victoria  by  the  inner  channels,  50'7"'.  Ob- 
servations by  the  United  States' Coast  Snivcy,  in  1867,*  gave  a  mean  tomperaturo 
for  the  surface  of  the  sea  between  Victovia  and  Port  Siraj)gon  and  outside  the  Prince 
of  Wales  Archipelago,  from  Fort  Simpnon  to  Sitka,  in  the  latter  part  of  July  and 
early  in  August,  of  52-1".  In  the  narrower  inlets  of  the  coast,  the  temperature  of  the 
sea  falls,  owing  to  the  quantity  of  cold  water  mingled  with  it  by  the  entering  rivers. 
These  observations  serve  to  show  the  existence,  off  the  coast,  of  a  great  body  of  warm 
water,  and  the  temperatures  closely  correspond  with  those  found  in  similar  latitudes, 
and  due  to  the  Gulf  Stream  and  North  Atlantic  surface  drift,  on  the  west  coast  of 
Britain.  The  annual  average  temperature  of  the  sea  surface  oflf  the  west  coast  of 
Britain  is  stated  as  49°,  while  that  of  the  eastern  North  Atlantic,  influenced  by  the 
Gulf  Stream,  varies  from  44°  to  54°.t 

It  will  be  observed  that  the  summer  temperature  of  this  body  of  warm  water 
appears  to  be  somewhat  lower  than  the  mean  summer  temperature  of  Sitka,  its 
influence  on  the  climate  is  not,  however,  a  direct  one,  but  is  chiefly  exercised  in  the 
following  way. — The  prevailing  south-westerly  winds,  swooping  over  the  warm  surface 
of  the  sea  are  raised  to  its  temperature,  and  become  saturated  with  moisture,  abstract- 
ing from  it,  as  thoy  do  so,  and  rendering  latent  in  conformity  with  well  known 
physical  laws,  a  still  greater  quantity  of  heat.  When,  on  reaching  the  mountainous 
coast,  this  moisture  is  again  condensed  and  discharged,  the  latent  heat  becomes  again 
apparent,  and  greatly  raises  the  temperature  of  the  atmosphere  in  which  the  reaction 
occurs. 

According  to  Dove's  tables,  the  mean  annual  temperature  of  a  place  situated  in 
the  latitude  of  Glasgow,  derived  from  the  temperature  of  the  whole  northern  hemi- 
sphere, should  be  85°.  Owing  to  the  Gulf  Stream  and  south-westerly  winds,  the 
actual  mean  annual  temperature  of  Glasgow  is  about  50°,  or  exceeds  the  normal  by  15°. 
The  mean  temperature  of  the  greater  part  of  the  North  American  continent  in  the 
same  latitude  is  f)"  to  12°  below  Dove's  normal  temperature,  but  that  of  the  regions 
on  the  west  coast  of  Amorica — which  is  related  to  the  course  of  tho  Japanese  Current 
in  a  manner  similar  to  that  of  tho  west  coast  of  Europe  and  the  Gulf  Stream — as 
represented  by  tho  above  detailed  observations  at  Sitka,  exceeds  (he  general  mean  by 
eight  degrees.  The  mean  annual  temperature  of  Sitka  being,  in  fact,  nearly  the 
same  as  that  of  Montreal,  ton  degrees  of  latitude  further  south. 

Many  of  the  islands  lying  off  the  northern  coast  of  Bi'itish  Columbia,  and  form- 
ing the  great  archipelago  which  fringes  it,  are  low;  but,  though  covered  with 
luxurient  forest,  possess  very  little  soil,  and  are  in  many  cases  composed  of  almost 
solid  rock.  About  Metla-Katla  and  Port  Simpson,  small  patches  of  ground  are 
cultivated  by  tho  Indians  as  potato  gardens,  and  good  crops  secured;  but  the  total 
area  of  arable  land  existing  on  this  part  of  the  coast,  with  the  exception  of  tho 
portion  of  the  Queen  Charlotte  Islands  before  referred  to,  is  so  inconsiderable  as  to  bo 
scar'  ely  worth  mention. 

Tho  coant  about  Port  Simpson  and  the  mouth  of  the  Skeona  is  very  imperfectly 
sheltered  from  the  rain-bearing  winds  by  the  Queen  Charlotte  Island><,  while  the  islands 
of  the  coast  archipelago,  being  for  tho  most  part  of  moderate  elevation  in  this  region, 
abstract  little  moisture.  WhcM'O  these  winds  first  impinge  on  the  monuntainous 
mainland  the  heaviest  precipitation  occurs,  in  exact  correspomlonce  with  the  height 
to  which  the  moist  air  is  foicod  up  into  tho  higher  regions  of  the  atmosphere,  and 
cooled  there  by  its  expansion  and  loss  of  heat  by  ridiation.  Aa  the  mountains 
attain  a  considerable  elevation  at  tho  coast,  and  the  increase  in  elevation  of  the  peaks 

•  Alaska  Coast  Pilot,  18G9,  p.  20. 

t  "That  portion  of  the  Kuro-Siwo  having  a  temperature  of  55°  F.,  or  more,  approaches  the  coaDt 
of  North-w«st  America  in  the  vicinity  of  Vnnconvpr  Island.  The  precipitation  is  grcftter,  and  sudden 
meteorological  disturbeiices  are  more  common  between  latitude  48°  and  55°  N.  than  on  any  other  part 
of  the  coast,  so  far  as  wo  know.  But  the  water  near  the  coast  is  less  than  bi"  in  temperature,  and  mar 
avenge  not  more  than  SO"."— Pacific  Coast  Pilot,  Appendix  1,  p.  21. 
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towards  tho  axis  of  the  range  is  comparatively  gradual,  the  heavy  rainfall  of  the 
coast  is  not  found  to  bo  maintained  in  fravoliing  eastward  by  tho  Skeena  Eiver.  At 
forty- five  or  tifly  miles  above  Port  Essington,  evidence  of  decreasing  moisture  is  found, 
and  is  still  more  clearly  apparent  when  Kitsalas  Canyon,  about  half  way  from  Port 
Essington  to  vho  Forks  of  Skoona,  is  reached.  The  devil's  club  and  skunk  cabbage 
(^Echinopanax  horrida  and  Lysichiton  Kamtsckatsense)  luxuriant  in  the  lower  reaches 
of  tho  river  and  indicative  ot  a  humid  climate,  no  longer  abound. 

At  Quatsalix  Canyon,  ninet3'-five  miles  from  the  coast,  the  highest  summit  of 
the  Coast  Range  having  been  passed,  the  vegetation  characteristic  of  the  northera 
interior  of  British  Columbia  ma}'^  be  said  to  set  in  ;  the  western  scrub  pine  and  aspen 
(Pinus  coiitorta  and  Pf/pulus  tremuloides)  growing  abundantly  on  the  flats  and  slopes. 
The  change  is  ho  gradual,  however,  and  the  blending  of  the  coast  and  interior  floras 
on  the  Skeena  so  complete  that  it  is  difiicult  to  assign  the  precise  position  of  the  line. 

With  regard  to  tha  snowfall  on  tho  Skeena,  Mr.  H.  J.  Cambie  during  his  survey 
here  in  1877,  gathered  that  from  Port  Essington  to  near  tho  month  of  the  Lakelse 
(56  miles),  it  was  exceedingly  heavy,  reaching  a  depth  of  ten  feet  or  more.  Fiom 
this  placetoKilsalas  Canyon  it  reaches,  at  least  occasionally,  n  depth  of  six  feet;  while 
about  Kitwungah, — sixteen  miles  below  tho  Forks — it  averages  throe  feet.  So  far 
as  information  can  be  obtaii.ed  from  the  Indians  it  appears  to  confirm  these  estimates. 
The  depth  on  the  benches  about  the  P'orks  is  not  over  one  foot,  but  owing  to  local 
circumstances  tho  snowfall  is  here  coPiidurably  less  than  in  any  neighboring  locality, 
the  average  for  this  part  of  the  Skeena  Valley  being  probably  a  little  under  two  feet. 

At  about  twenty  miles  below  tho  Forks,  tho  higher  benches  at  tho  sides  of  the 
rive-  and  a  few  hundred  feet  above  its  level,  extend  several  miles  back  from  it,  and 
show  soil  of  fair  qurlity,  composed  of  sandy  loam  with  more  or  less  vegetable  matter. 
It  is  reported  that  the  Skeena  valley  continues  to  present  the  same  appearance 
further  up,  and  it  is  certainly  wide  and  low  for  some  distance  above  the  Fork;  while 
a  c->nsidorablo  width  of  land  suited  for  agriculture  is  also  found  in  the  valley  of  the 
Kis|)yox  to  tho  north-westward. 

'Iho  summer  tomperaturo  of  the  region  about  the  Forks  or  Hazelton 
is  often  high,  and  the  rainfall  by  no  means  excessive.  According  to  Mr. 
Hankin,  a  trader  who  has  resided  man}'  years  hero,  snow  generally 
first  falls  in  October,  but  melts  again,  the  winter  snow  not  coming  till  about 
the  middle  of  Det'cmbor.  The  winter  is  in  general  steadily  cold,  though  there 
is  almost  always  a  thaw  in  February.  Tho  thermometer  has  been  known  to  reach 
48°  bilow  zero  and  to  remain  for  days  at  a  time  below — 30°. 

Tho  winter  is  in  fact  about  the  siime  as  that  of  Stuart  Lake,  but  tho  spring  is  said  to 
open  much  earlier.  Grass  begins  to  grow  green  and  some  trees  to  bud  out  about  the 
first  week  in  April.  Some  cultivation  is  carried  on.  Potatoes  are  occasionally  nipped 
by  frost  in  the  spring  and  on  two  occasions  have  been  etfocted  by  summer  frosts. 
They  are  genei  ally  harvested  in  the  end  of  September,  but  are  ripe  before  that  time, 
and  can  beoblained  large  enough  for  use  about  tho  first  of  July.  Indian  corn  does  not 
:  len,  and  wncat,  Mr.  llankin  believes  would  be  an  uncertain  crop,  The  season  of 
',78  was  exceptionally  long,  and  two  successive  crops  of  oats  ripened  before  the 
•  >st ;  the  second  being  a  '  volunteer  crop.'  In  favorable  seasons,  squashes,  cucum- 
Ijt,  and  other  tender  vegetables  come  to  perfection.  A  few  cattle  and  horses  have 
bcoti  wintered  here,  the  former  requiring  to  be  fed  for  five  months,  the  latter  have 
been  kept  by  clearing  away  the  snow  to  a  certain  depth  in  strips  to  allow  them  to 
scrape  for  grass. 

Tho  Skeena  usually  opens  during  the  last  week  in  April  or  first  week  of  May. 
Ice  begins  to  run  in  the  river  early  in  November,  but  the  river  does  not  generally 
freeze  till  the  end  of  December.  The  river  being  very  rapid,  the  occasion  of  its 
freezing  is  usually  the  occurance  of  a  thaw.  This  sets  free  gioat  quantities  of  anchor 
ice,  sometimes  very  suddenly,  blocking  the  river  and  causing  it  to  freeze  over.  In 
18tt7  the  river  closed  on  tho  I3th  of  November,  which  was  exceptionally  early.  The 
river  is  generally  highest  in  July,  deriving  most  of  its  water  from  the  melting 
snow  on  tho  mountains.    It  is  lowest  immodiately  after  the  ioe  goes. 
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Without  entering  into  details  as  to  the  natural  vegetation  of  the  region,  it  may 
bo  said  that  it  appears  to  indicate  that  the  rainfall  is  nearly  the  same  as  about  (^ues- 
nol,  on  the  Fraser,  while  the  climate  is  in  general  much  like  that  of  Quebec  or 
Montreal,  with  the  exception  of  the  winter,  which,  according  to  the  statements 
above  given,  though  rather  shorter,  is  more  severe. 

I  am  induced  to  think  that  Mr.  Hankin  is  wrong  in  supposing  that  wheat  would 
not  succeed  well  about  the  Forks,  but  this  must  remain  a  matter  for  future 
experiment. 

Meteorological  observations  kept  by  m^'self  while  on  the  Skeena,  from  Juno  7th  to 
2.3rd,  being  taken  enrouteirom  Port  Essington  to  the  Forks,  are  necessarily  imperfect, 
and  as  we  were  engaged  in  travelling  during  the  day  it  was  impossible  to  ascertain 
the  maximum  temperature.  The  moan  minimMm  tompoiature  read  on  a  good  ther- 
mometer carefully  placed  on  nine  nights;  between  Port  Essington  and  Kitsalas  Canyon 
is  43-4°  P,  the  actual  lowest  reading  being  3'.t°.  The  moan  of  seven  nights  from  the 
Canyon  to  the  Forks,  43-6°,  the  actual  lowest  being  375*.  The  mean  of  observations 
taken  about  6  a.m.  and  6  p.m. ;  every  day,  on  the  first  mentioned  part  of  the  river  is 
60'8°  ;  on  the  upper  part  part  of  the  river,  5'2-8°.  The  moan  of  morning  readings 
taken  below  Kitsalas  Canyon  is  45°  of  evening  reading,  56  4°.  Those  reduced  for  the 
hour  and  time  of  the  year  by  Dove's  table  of  corrections,  derived  from  observations  at 
Sitka,  indicate  actual  mean  temperature  of  49-1°  and  5  ;1°,  respectively.  Tho  mean 
doubtless  lies  between  these  figures,  but  their  discord  shows  that  wo  have  already  a 
considerably  greater  range  and  a  climate  more  continental  in  character  than  that  of 
Sitka.  Morning  observations  above  the  Canyon  indicate  a  mean  of  46  6°.  Evening 
observations  68-9°,  which,  corrected  in  the  same  way,  yield  50-58°  and  55-6°  as 
approximations  to  the  true  mean  temperature. 

Of  the  Watsonquah  Hiver,  which  joins  the  Skeena  from  the  south-eastward  at  tho 
Po»'ks,  Mr.  Gamble  reports  that  the  valley  throughout  its  entii-e  length  is  in  part  prairie 
and  sustains  a  magnificent  growth  of  grass,  but  is  subject  to  frequent  summer  frosts 
and  unsuited  to  agriculture.  *  The  Sus  kwa  valley  which  joins  tho  Watsonquah,  and 
up  which  the  trail  from  the  Forks  toward  Babine  Lsike  runs,  contains  no  agricultural 
land  worth  mention,  but  its  northern  side  has  been  in  many  places  very  completely 
burnt  over,  and  is  covered  with  exceedingly  luxurient  grass  and  pea-vine,  forming'  an 
excellent  summer  range  for  cattle  or  horses. 

Babine  and  Stuart  Lakes  occupy  portions  of  a  single  great  valley,  which  is 
bounded  by  mountainous  country  on  either  side,  and  communicates  northward  with  tho 
flat  country  of  the  Lower  Nechacco.  Tho  upper  end  of  tho  lake  rarely  freezes 
completely  across,  but  this  is  due,  net  to  t'lo  mildness  of  the  winter,  but  to  tho  great 
deptn  of  tho  water.  A  similar  circumsi-inee  has  already  been  reported  for  Francois 
Lake,  f  A  terrace  at  a  height  of  about  iOO  feet  is  specially  prominent  round  tho 
lake,  and  after  reaching  this  height  tho  land  ftvquor.tly  runs  back  several  miles  as  a 
level  or  gently  undulating  plain.  In  other  places  it  slopes  gradually  up,  reaching  an 
elevation  of  500,  600,  or  800  feet  above  the  li'.ko  at  from  two  to  five  miles  from  it. 
The  valley  is  not  even  then  shut  in  by  high  mountains  in  its  central  part,  but  appeals 
to  continue  at  nearly  the  same,  or  a  lower  level  in  some  places  fjr  many  miles.  The 
woods  are  generally  light,  aspen  and  poplar  frequently  preponderating  over  spruce, 
and  considerable  tracts  with  a  southern  exposuie,  from  which  fire  has  removed  the 
forest,  are  covered  with  luxurient  grass,  pea  vine,  opilobiuin,  &c.  Tho  portage 
between  Babine  and  StuartjLakes  is  low,  across  wide  spreading  benches,  and  from  half 
to  one  third  of  the  surface  appears  fit  for  cultivation.  Considerable  areas  of  low 
land  also  border  Stuart  Lake. 

The  aggregate  area  of  land  below  the  3,000  feet  contour  line,  with  light  slopes 
or  nearly  level,  and  which  may  be  supposed  to  have  some  prospective  value,  is 
groat ;  but  it  is  impossible  to  form  even  an  approximately  correct  estimate  of  it  till 
the  ma|)8  are  further  advanced.   That  in  sight  from  the  lakes  must  exceed  500  square 

•  Canadian  Pacific  Railway  Uepon,  1878,  p. 'n.  ^ 

t  Report  of  PrognH,  Ueel.  Sorre/ efOaoada,  1876-77  p.  4T. 
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miles.    The  soil  is  generally  good,  and  the  only  remaining  question  is  in  regai-d  to 
the  character  of  the  climate. 

The  northern  or  lower  extremity  of  Babine  Lake  being  more  closely  hemmed  in 
by  snow-clad  mountains,  is  evidently  loss  favorably  Mtuated  than  the  remainder  of 
this  lake  and  Stuart  Lake,  and  vegetation  was  found  to  be  decidetUy  behind  that  of 
the  Sus-kwa  Valley.  Mr.  Sanpere,  who  is  in  charge  of  two  Hudson  Bay  posts,  one  at 
the  north  end,  the  other  at  the  middle  of  Babine  Lake,  states  that  at  the  latter  he  can 
grow  potatoes  and  many  kind  of  vegetables,  and  that  his  predecessor  grew  barley, 
which  ripened  well.  An  Indian  living  on  the  portage  between  the  two  Itkes  culti- 
vates a  little  patch  of  land,  and,  though  very  poorly  attended  to,  he  had  a  fine  looking 
crop  of  potatoes  and  a  little  field  of  barley,  the  latter  about  three  feet  high  and  with 
the  ear  just  appearing  at  the  date  of  our  visit  (July  4th).  He  also  keeps  some  cuttle 
here,  cutting  hay  for  them  in  swamps  around  Stuart  Lake.  At  Fort  St.  James  we 
found  potatoes  fiounshing,  but  rather  late,  having  been  cut  down  by  a  frost  in  June. 
Barley  was  doing  well,  and  has  been  grown  as  a  regular  crop  for  many  years.  * 
In  the  garden  were  peas,  lettuce,  beets,  carrots,  onions,  garlic,  turnips,  cabbages 
and  cauliflowers,  doing  well  enough,  but  not  carefully  cultivated.  Wheat  has  been 
sown  this  year  as  an  experiment,  and  had  not  suflfered  from  frost  at  the  date  of  our 
visit  (July  7th). 

Temperature  observations  kept  while  on  Babine  and  Stuart  Lakes,  June  2Yth  to 
July  8th,  gave  a  mean  minimum  temperature  of  40-2°.  The  mean  of  the  early  morn- 
ing and  evening  observations  is  5 1'5°.  The  temperature  is  here  subject  to  greater 
and  more  rapid  changes  than  in  the  Skeena  Valley,  and  on  the  night  of  June  29th  we 
experienced  a  frost,  the  thermometer  registering  26°,  near  the  northern  end  of  Ba- 
bine Lake,  and  in  the  vicinity  of  the  snow-clad  mountains  already  referred  to. 

In  the  valley  of  Babine  and  Stuart  Lakes  the  summer  season  seems  to  be  suffi- 
ciently long,  and  the  absolute  amount  of  heat  great  enough  to  bring  all  ordinary 
crops,  including  wheat,  to  maturity,  but  the  question  remains  to  what  extent  the 
liability  to  summer  frosts  may  interfere  with  the  cultivation  of  some  plants,  more 
especially  wheat.  Though  this  valley  may  be  regarded  as  a  continuation  of  the 
country  of  the  Lower  Nechacco,  its  vic'nity  to  mountains  appears  to  render  it  some- 
what inferior  to  that  district  in  climate,  and  places  it  in  this  regard,  in  my  opinion, 
nearly  in  the  same  position  with  the  country  bordering  on  Franjois  Lake.  In  pre- 
vious reports  f  I  have  described  the  flat  country  of  the  Lower  Nechacco  basin  as 
constituting  the  greatest  connected  region  susceptible  of  cultivation  in  the  Province 
of  British  Columbia.  Its  area  has  been  estimated  at  1,000  square  miles.  It  is  based 
on  fine  white  silly  deposits  of  the  later  portion  of  the  Glacial  period,  constituting  a 
soil  almost  uniformly  fertile,  and  is  remote  from  high  snow-clad  ranges.  In  the  ab- 
sence of  further  information,  I  can  merely  repeat  what  was  said  of  this  region  on  a 
former  occasion,  viz.,  that  while  it  is  not  probable  that  wheat  can  bo  grown  over  all 
parts  of  its  area,  it  can  scarcely  be  doubted  that  barley  may  be  ripened  almost  every- 
where in  it,  while  wheat  would  succeed  in  chosen  spots.  This  region  will,  doubtless, 
at  some  time  support  a  considerable  population,  but  it  is  to  be  remarked  that  the 
passage  of  a  railway  through  it  would  do  little  at  present  toward  settling  it ;  for  in 
the  first  instance,  the  country  to  the  oast  of  the  Rocky  Mountains,  in  the  Peace  River 
or  Saskatchewan  Valleys,  would  offer  superior  inducements  to  farmers  and  stock 
raisers. 

The  country  lying  in  the  vicinity  of  the  trail  between  Fort  St.  James,  on  Stuart 
Lake,  and  Fort  McLeod  has  already  been  described  by  Mr.  Selwyn  and  by  Mr. 
Hunter.  J     The  elevation  of  the  watershed  which  is  characterized  by  wide  sandy 


•  Report  of  ProRress.  Qeol.  Surrey  of  Canada,  1876-77,  p  51. 

t  Report  of  Progress  GeoLHurvey  of  Canada,  1876-77,  p  4S.    Canadian   Pacific  Railway  Report, 
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flats  ;i8  about  2,81(5  feet,  taking  the  height  of  Stuatt  Lake  at  2,200  feet.  With  the 
exception  of  a  bolt  a  few  miles  wide  near  Stuart  Lake,  and  rising  in  places  about  400 
feet  ^bove  it,  this  region  is  scarcely  to  be  considered  as  of  any  agricultural  value.  It 
lies  to  the  north  of  the  Nechacco  basin  previously  mentioned.  Its  surface  is  consi- 
derably broken  and  the  soil  generally  light,  sandy  or  gravelly.  It  is  at  present 
covered  for  the  most  part  with  burnt  woods.  A  considerable  area  would  doubtless 
be  available  for  pasture  land  if  the  forest  wore  completely  removed  by  tire,  and 
there  are  numerous  swamps  and  meadows  along  streams  yielding  good  natural  hay. 
A  frost  was  experienced  on  the  night  of  July  IS^h,  my  thermometer  going  down  to 
27°,  on  Iroquois  Creek.  No  frost  occurred  at  Fort  McLeod,  nine  miles  off,  and  between 
400  and  500  feet  lower. 

At  Fort  McLeod  the  potatoes  had  been  cut  down  by  frost  in  June,  but  had  reco- 
vered completely  and  were  growing  well  in  July.  The  soil  is,  however,  rather 
poor,  and  the  area  of  cultivable  land  not  extensive. 

D.  W.  Harmon,  in  his  "  Voyages  and  Travels"  published  at  Andover,  Mass.,  in 
1820,  states  that  the  snowfall  at  Fort  McLeod  is  sometimes  as  much  as  five 
feet,  and  this  is  confirmed  by  those  now  acquainted  with  the  region .  At  Fort  St. 
James  the  snow  reaches  a  depth  of  about  three  feet.  A  difference  remarkably  great 
for  two  places  so  close  together. 

From  Fort  McLeod  to  the  Middle  Forksof  Pine  fiiver,  seventy-two  miles  distant, 
may  be  treated  together  as  representing  the  Rocky  Mountains,  including  the  foot  hills 
of  both  slopes  and  the  higher  plateau  attaching  to  these  on  the  north-eastward. 
From  July  ITth  to  August  5th,  the  mean  of  the  observed  minima  on  this  part  of 
the  route  is  39-7°.  The  mean  of  the  early  morning  and  evening  readings 
of  the  thermometer,  49'4°.  This  must  bo  much  below  the  actual  mean  temporatu;e, 
for  the  thermometer  had  seldom  risen  much  above  its  minimum  when  observed  at 
6  a.m.  The  heat  was  sometimes  great  in  the  middle  of  the  day,  but  as  we  wero 
then  always  travelling,  could  not  be  registered.  Three  frosts  wero  experienced,  on 
the  nights  of  the  2nd,  3rd  and  4th  of  August,  the  thermometer  reading  30  5°,  28°  and 
30°5  on  these  nights.  Strong  westerly  winds,  falling  calm  at  sundown,  with  a  clear 
sky  were  the  conditions  causing  the  frosts.  The  quantity  of  arable  land  in  this 
mountainous  zone  is  quite  inconsiderable,  being  confined,  on  the  route  followed,  to 
the  actual  valley  of  Pine  Kiver  for  a  few  miles  above  the  Middle  Forks. 

The  portion  of  thj  Peace  River  country,  for  which  the  exploration  of  last  season 
enables  pretty  accurate  general  information  to  be  given,  may  be  considered  as 
extending  eastward  from  the  Middle  Forks  of  Pine  River.  West  of  this  point,  as 
already  stated,  the  areas  of  fertile  land  are  small,  being  confined  to  certain  river 
valleys  which  penetrate  the  foot  hills  of  the  Rocky  Mountains  .ind  high  platea'i 
attached  to  them.  With  this  western  limit,  the  region  now  to  be  described  may  be  con- 
sidered as  bounded  to  the  north  by  the  57th  parallel,  to  its  intersection  eastward  with 
the  Peace  River.  Thence  the  boundary  may  be  assumed  to  follow  the  Peace  River 
southward  to  the  mouth  of  Heart  Brook,  near  the  confluence  of  the  Smoky  River, 
Thence  to  run  south-eastward  to  the  extremity  of  Lesser  Slave  Lake,  to  follow  tho 
western  border  of  the  hilly  region  lying  to  the  south  of  the  lake  to  tho  Athabaska 
River ;  thence  to  follow  tho  Athabaska  westward  to  tho  foot  hills,  and  skirting  tho  foot- 
hills to  run  north-westward  to  tho  first  mentioned  point  on  Pine  River.* 

The  tract  included  within  the  limits  above  given  has  an  area  of  about  31,550 
square  miles,  and  by  far  the  larger  part  of  this  area  may  be  classed  as  fertile.    Its 


*  la  addition  to  the  area  above  defined,  my  explorations  and  those  of  my  assistant,  Mr  McOoanell, 
doring  the  past  season,  included  an  eiaminatiua  of  tbe  upper  part  of  the  Athabasca  to  Athabasca  Land- 
intr,  Jf  tbe  north  shore  •  f  Lesser  SUve  Lake  and  Lf>sser  Slave  LKke  River,  of  a  route  from  the  east  end 
of  Lesser  Slave  Luko  to  old  Furl  Aaeinehoine  and  thence  to  Edmonton,  and  of  the  road  from  Athabasca 
Landing  to  EJmontoa  Also  of  the  Athabasca  from  tbe  Landing  tu  the  mouth  of  tlie  Itivi^re  la  B6che, 
by  the  valley  of  the  latter  to  Lac  la  B^che  and  thence  to  Victoria  and  Egg  Lake.  The  country  exam- 
ined on  these  lines  is  not  included  in  the  present  report,  as  being  less  homogenous  in  character  than 
tbe  grrat  region  above  defined,  it  requires  to  be  treated  at  greater  length  ana  in  more  detail.  It  may 
■ufflce  for  the  present  to  stale  that  considerable  areas  of  fertile  land  are  found  tarougbout,  bat  moro 
SMtioularly  in  the  region  south  of  the  line  of  the  Athabasca  River. 
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average  elevation  may  bo  stated  as  little  over  2,000  feet,  and  this  is  maintained  with 
consideiable  uniformity,  for  though  the  general  suriace  slopes  slightly  from  the  north 
and  south  toward  Peace  liiver,  the  region  as  a  wholo  may  be  considered  as  a  pl'vteau 
through  which  the  great  gorge-like  valley  of  the  Peace  has  been  excavated.  This  valley 
has  in  grneiai  a  depth  of  GOO  to  800  Ret  below  that  paitof  the  plateau  bordering  it,  with 
a  width  ol  two  to  three  miles  from  rim  to  rim.  Its  tributary  streams  at  first  nearly 
on  the  plateau  level,  flow  in  valleys  of  continually  increasing  depth  as  they  approach 
that  of  the  Peace  River.  Those  from  the  south-eastern  portion  of  the  region  rise 
either  io  the  Rocky  Mountains,  or  near  the  Athabaska,  the  tributaries  received  by 
the  latter  stream  from  the  north  and  north-west  being — with  the  exception  of  the 
liatiste— quite  inconsidoiable  in  this  part  of  its  course. 

The  ridges  and  hills  by  which  this  region  is  occasionally  diversified, 
appear  in  all  cases  to  be  composed  either  of  the  generally  soft  rocks  of  the 
Cretaceous  and  Tertiary  or  of  arenaceous  clays  containing  erratics  end  representing 
the  boulder  clays  of  the  glacial  period.  These  elevations  are  generally  slight,  and 
with  exceedingly  light  and  gradual  slopes,  the  scarped  banks  of  the  streams 
constituting  much  more  importiint  irregularities.  These  ridges,  however,  often 
resemble  detached  portions  of  a  higher  pl;iteau  and  spread  widely  enough  to  occupy 
in  the  aggregate  a  considerable  area,  of  which  the  soil  is  not  so  uniform  in  character 
as  elsewhere.  With  thof^e  exceptions,  the  soil  of  the  district  may  bo  described  as  a 
fine  silt,  resembling  the  white  silts  of  the  Nechacco  banin  previously  referred  to,  and  not 
dissimilar  from  the  loess-like  material  constituting  the  subsoil  of  the  Red  River  V^alley 
in  Manitoba.  This  silt,  at  a  short  distance  below  the  surface,  is  greyish  or  brownish 
in  color,  but  becomes  mixed  superficially  with  a  proportion  of  vegetable  matter  to  a 
varying  depth.  It  has  evidently  been  deposited  by  a  comparatively  tranquil  body  of 
water  not  loaded  with  ice,  probably  toward  the  close  of  the  glacial  period,  and  Lao 
either  never  been  laid  down  on  the  ridges  and  undulations  above  referred  to,  or  has 
been  since  removed  from  them  by  natural  processes  of  waste.  As  evidenced  by  the 
natural  vegetation  its  fertility  is  great. 

West  of  the  Smoky  River,  both  to  the  soiith  and  north  of  Peace  River,  there  are 
extensive  areas  of  prairie  country,  either  perfectly  open  and  covered  with  a  more  or 
less  luxuriant  growth  of  grass,  oi*  dotted  with  patches  of  coppice  and  trees. 

The  northern  banks  of  the  Peace  River  Valley  are  also  very  generally  open  and 
grassed,  and  parts  of  the  valley  of  the  Smoky  and  other  rivers  have  a  similar 
character.  The  total  area  of  prairie  land  west  of  the  Smoky  River,  nay  be 
about  3,000  square  miles.  The  remainder  of  the  surface  is  generally  occupied 
by  second-growth  forest,  occasionally  dense,  but  more  often  open  and  composed  of 
aspen,  birch,  and  Cottonwood,  with  a  greater  or  less  proportion  of  conifei'ous  trees. 
Some  patches  of  the  original  forest,  however,  remain,  particularly  in  the  river  valleys, 
and  are  composed  of  much  larger  trees,  chiefly  coniferous,  among  which  the  black  spruce 
is  most  abundant.  Handsome  groves  of  old  and  large  cottonwoods  are  also  to  be  found 
in  some  of  the  valleys.  Where  the  soil  becomes  locally  sandy  and  poor,  and  more 
particularly  in  some  of  the  more  elevated  parts  of  the  ridges  before  described,  a  thick 
growth  of  scrub  pine  and  black  spruce,  in  which  the  individual  trees  are  small,  is 
found ;  and  in  swampy  regions  the  tamarac  is  not  wanting,  and  grows  generally  inter- 
mixed with  the  black  spruce. 

East  of  the  Smoky  River,  and  southward  toward  the  Athabaska,  the 
prairie  country  is  quite  insignificant  in  extent,  the  region  being  characterized  by 
second-growth  woods  of  the  character  just  described,  which,  on  approaching  the 
Athaba>ka,  are  replaced  by  extensive  and  well  nigh  impassible  tracts  of  brul6  and 
wind-fall,  in  which  second  growth  forest  is  only  beginning  to  struggle  up. 

Though  the  prairies  are  most  immediately  available,  from  an  agricultural  point 
of  view,  the  regions  now  covered  with  second-growth  and  forest,  where  the  soil  itself 
is  not  inferior,  will  eventually  be  equally  valuable.  The  largest  tract  of  poor  land  is 
that  bordering  the  valley  of  the  Athabaeka  on  the  north.  This  rises  to  an  elevation 
considerably  greater  than  most  of  the  region  to  the  north  and  west,  and  appears  during 
the  submergence  to  which  the  superficial  deposits  are  due,  to  have  been  ezpotied  to 
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Btronger  currents  which  have  prevented  the  deposition  of  tho  fine  silt,  causing  it  to  be 
replacod  by  a  coareer  silt  which  passes  in  places  with  actual  sand,  andaltorniites  with 
ridfios  of  boulder  clay.  This  region  is  also  often  very  swampy,  and  for  u  width 
of  twenty  to  twenty-live  miles  on  tho  trail  from  Sturgeon  Lake  to  tho  Athabaska 
is  quite  unsuitod  to  agriculluie,  though  still  in  many  places  capable  of  yielding  good 
summer  grazing  when  the  forest  has  boon  com plotoly  removed  by  tire.  To  the  iiorth- 
wai-d,  more  particularly  to  the  east  of  Smoky  River,  peaty  and  mossy  swamps  occupy 
part  of  the  surface,  and  these  may  bo  regarded  as  portnanontly  unsuitod  to  agriculture. 

There  is  also  a  sandy  tract,  though  of  small  width,  along  the  lower  part  of  the 
Elk  Eiver  near  its  junction  with  tho  Smoky.  Deducting,  as  far  as  possible,  all  the 
areas  known  to  be  inferior  or  useless,  with  about  twenty  per  cent,  for  the  portions  of 
tho  reirion  under  consideration  of  which  loss  is  known,  the  total  area  of  land,  with 
soil  suited  to  agriculture,  may  be  estimated  as  at  least  23,500  square  miles.  In  tho 
absence  of  complete  maps,  fuch  an  estimate  cannot  bo  otherwise  than  very  rough, 
but  may  serve  to  give  some  idea  of  tho  fact. 

Whatever  theory  bo  adopted,  and  may  havo  been  advanced,  to  account  for  the 
wide  prairies  of  the  western  portion  of  America  further  to  the  south,  the  origin  of 
the  prairies  of  the  Peace  liivor  is  sufficiently  obvious.  There  can  be  no  doubt  that 
they  have  been  produced  and  are  maintained  by  fires.  The  country  is  naturally  a 
wooded  one,  and  where  fires  have  not  run  for  u  few  years,  young  trees  begin  rapidly 
to  spring  up.  The  fires  ai-e,  of  course,  ultimately  attributnble  to  human  agency, 
and  it  is  probable  that  before  the  country  was  inhabited  by  the  Indians  it  was  every- 
where densely  lorostclad.  That  the  date  of  origin  of  tho  chief  prairio  tracts  now 
found  is  remote,  is  clearly  evidenced  by  their  present  appearance,  and  more  particu- 
larly by  the  fact  that  they  are  everywhere  scored  and  rutted  with  old  buffalo  tracks, 
while  every  suitable  locality  is  pitted  with  the  saucer-shaped  'buffalo  wallows.'  It 
is  reported  that  a  few  buffaloes  were  seen  last  year  near  Pine  Biver,  but  the  animal 
has  now  become  in  the  Peace  River  county  practically  extinct ;  an  event  which, 
according  to  the  Indians,  happened  at  a  date  not  very  remote,  owing  to  a  winter  of 
exceptional  severity,  during  which  the  snow  "  reached  to  tho  buffaloes  backs." 

The  luxuriance  of  tho  natural  vegetation  in  these  prairies  is  truly  wonderful, 
and  indicates,  not  alone  the  fertility  of  the  soil,  but  tho  occurence  of  a  sufficient  rain- 
fall. Tho  service  berry,  or  amalanchior,  and  the  choke-cherry  are  very  abundant  in 
some  places,  particularly  on  tho  so-called  Grande  Prairie,  which  constitutes  the 
great  berry  gathering  ground  of  the  Indians. 

With  regard  to  the  climate  of  the  Peace  Rivor  country,  we  are  without  such 
accurate  information  as  might  be  obtained  from  a  careful  meteorological  record, 
embracing  even  a  single  year,  and  its  character  can  at  present  be  ascertained  merely 
from  notes  and  observations  of  a  general  character  and  the  appearance  of  tho  natural 
vegetation. 

It  may  be  stated  at  once  that  tho  ascertained  facts  leave  no  doubt  on  tho  subject 
of  the  sufficient  length  and  warmth  of  tho  season,  to  ripen  wheat,  oats  and  barley, 
with  all  the  ordinary  root  crops  and  vegetables,  the  only  point  which  may  admit  of 
question  being  to  what  extent  the  occurence  of  late  and  early  frosts  may  interfere  with 
growth.  This  remark  is  intended  to  apply  to  the  whole  district  previously  defined, 
though  it  must  be  remembered,  in  considering  the  subject,  that  the  conditions  of 
places  situated  in  the  bottom  of  the  trough-like  river  valley,  and  600  to  800  foet 
Dolow  the  plateau,  may  bo  considerably  different  from  those  of  its  surface. 

The  summer  season  of  1879  was  an  unusual  one,  characterized  by  excessively 
heavy  rain  fall,  with  cold  raw  weather  in  the  eai  ly  summer  months.  These  condi- 
tions did  not  extend  to  tho  west  of  the  Rocky  Mountains,  but  appear  to  have  boon 
felt  over  the  entire  area  of  the  plains  to  the  Red  River  Valley.  As  a  result  of  this, 
the  crops  generally  throughout  the  Noi'th-wost  wore  later  than  usual,  and  the  mean 
temperature  of  even  the  latter  partof  the  summer  appears  to  have  been  rather  abnor- 
mally low.  Notwithstanding  this,  on  my  arrival  at  Dunvegan,  on  the  16th  of 
August,  small  patches  of  wheat  and  barley  in  the  garden  of  the  fort  presented  a 
remarkably  fine  appearance  and  were  begianing  to  turn  yellow.    On  my  return  to 
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the  fort  on  Auguct  Slsl  these  were  being  harvested,  their  complete  ripening  having 
been  delayed  by  overciwt  and  chilly  weather  which  prevailed  between  these  dates. 
At  the  tirst-mentioned  date  potatoes  wore  quite  ripe,  with  the  balls  formed  on  the 
stalk,  and  the  garden  contained  also  fine  cabbages,  cauliflowers,  beets,  carrota,  onions, 
lettuce  and  turnips.  Dwarf  beans,  oncumbeis  and  squashes  wore  also  flourishing, 
and  though  these  plants  are  particularly  tender,  showed  no  sign  of  frost.  The  two 
last  named  having  been  sown  in  the  open  ground  did  not  a|)poar  likely  to  perfect 
their  fruit.  A  few  stalks  of  Indian  corn  wore  also  growing,  though  it  is  improbable 
that  this  plant  would  ripen  its  seed  in  this  district. 

When  this  garden  was  again  visited,  on  the  last  day  of  August,  the  beans, 
cucumbers  and  squashes  had  been  cut  down  by  a  frost,  but  not  completely  killed. 
The  potato  tops  wore  also  slightly  nipped. 

Ilev.  M.  Tessier,  who  has  been  at  Dunvegan  as  a  missionary  for  some  years,  has 
always  been  able  to  ripen  small,  black  butter-beans,  but  in  some  seasons  not  without 
difficulty  owing  to  frosts.  He  has  also  tried  a  few  grains  of  oats  which  he  procured 
accidentally,  and  obtained  a  return  of  astonishing  abundance.  About  the  date  just 
referred  to  the  potatoe  plants  at  Smoky  Eiver  post  ( 1  he  Forks)  were  badly  cut  down 
by  frost,  the  tubers  being,  however,  quite  ripe,  flne  and  large. 

On  the  15th  September.  Mr.  R.  McConnell,  my  assistant,  found  the  potatoes  in 
the  garden  of  the  fort  at  the  west  end  of  Lesser  Slave  Lake,  and  on  the  level  of  the 
plateau,  little  aflectod  by  frost,  with  tubers  large  and  ripe.  Mr.  H.  J.  Gamble  also 
ascertained  that  wheat  thrives  at  this  place.  We  found  some  rude  attempt  at  culti- 
vation also  at  the  'Cree  Settlement,'  which  consists  of  a  few  log  houses  built  by  Indians 
on  the  border  of  Sturgeon  Lake,  about  70  miles  south-west  of  the  west  end  of  Lesser  Slave 
Lake,  and  is  at  the  average  level  of  the  country,  with  an  elevation  of  about  2,'00  feet. 
Hero,  on  September  14th,  the  potatoe  plants  were  slightly  affected  by  frost,  but  not 
more  so  than  observed  with  those  at  Dunvegan  two  weeks  before.  The  tubers  were 
quite  ripe,  but  the  Indians  did  not  intend  lo  dig  them  for  about  ton  days.  Turnips 
were  very  fine,  and  carrots,  beets  and  onions  were  good,  though  evidently  cultivated 
with  very  little  care.  Two  or  three  very  small  patches  of  barley  had  been  almost 
completely  destroyed  by  mice,  but  a  few  stalks  remaining  were  quite  ripe  and  with 
fina  beads.  The  Indians  here  were  very  anxious  to  have  a  supply  of  garden  seeds, 
which  I  have  since  been  able  to  forward  to  them  by  the  kindi^^ss  of  Messrs.  Stobart, 
Eden  &  Co.,  of  Winnipeg. 

At  Fort  St.  John,  95  miles  west  of  Dunvegau,  and  sf  much  nearer  the 
mountains,  on  July  26lh,  1875,  Professor  Macoun  states  that,  potatoes,  oate,  barley 
and  m'Tiy  varieties  of  vegetables  were  in  a  very  flourishirj*  ,-<Ut«  in  '  Nigger  Dan's ' 
garden.  The  oats  stood  nearly  five  feet  high  and  the  barley  had  made  nearly  an 
equal  growth.*  The  barley  and  oats  were  both  ripe  about  the  12th  of  August.  Prof. 
Macoun  was  informed  by  Charlotte  at  Hudson's  Hope,  thirty  miles  still  further  west, 
that  in  1874  the)  *  was  no  frost  from  the  Ist  of  May  until  the  15th  of  September. 
In  1875  sowing  o  airaenced  the  last  week  in  April.  There  appears  to  have  been  a 
frost  on  June  28tu,  but  the  first  autumn  frost  occurred  on  the  8th  of  September,  and 
Mr.  Selwyn  found  the  potato  tops  still  green  in  the  middle  of  the  montn.  Mr  H.  J. 
Gamble  saw  wheat  flourishing  here  in  July  last,  but  on  his  return  in  September  it  bad 
been  cut  down  by  frost. 

Such  are  the  notes  that  can  be  obtained  on  the  growth  of  cereals  and  vegetables 
in  the  district  in  question.  From  information  obtained  at  Dunvogan,  it  seems  that 
the  snow  disappears  about  the  middle  of  April,  westerly  winds  sweeping  it  away  fast. 
The  river  opens  at  about  the  same  time.  Cultivation  begins  at  about  the  end  of 
April  or  first  of  -May.  The  nver  generally  begins  to  freeze  in  November.  The  depth 
ofsnow,  Iwas  told,  nvorages  about  two  feet,  an  estimate  which  agrees  with  Mr. 
Horetzky's  statcuieut.f  Mr.  Horetzky  was  also  told  that  the  plains  were  often  nearly 
bare  up  to  the  mor'h  of  December,  though  the  winter  usually  sets  in  with  the  month  of 

*  Re]'Ort  of  Progress,  Oeol.  Surrey  of  Canada,  1876-6,  p.  164. 
t  Canada  on  the  Pacific  Coast,  p.  206. 
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November.  Sir  Alexand>  "Maclfenzie  remarked  the  same  absence  of  unow  in  the  early 
winter  months  of  1792.  It  vanonliroiygonoon  April  5th,  1793,  and  gnats  and  mosqui- 
toes  were  troublesome  on  April  20*  IlorHOH  almost  invariably  winter  out  well  vvilhout 
ro'uiring  to  bo  fed.  lluy  should  bo  provided  for  cattle,  to  onsuro  perfect  saft,ty, 
jr  a  period  of  throe  or  four  months,  though  in  some  seasons  it  is  necessary  to  food 
the  animals  for  a  few  weeks  only.  The  Indians  of  the  '  Uroe  Sottlomont'  on  Stur- 
geon Lake,  previously  referred  to,  winter  their  hoi-sos  without  any  difficulty  round 
the  bordern  of  a  neighboring  lake,  the  shores  of  which  are  partly  open.  From  Hud- 
eon's  Hope,  the  hoi'ses  are  sent  southward  to  Moborlj-'a  Luke  to  winter,  and  according 
to  Mr.  Solwyn,  do  well  there.  Lesser  Slave  Lake,  with  it«  wonderful  natural 
meadows,  has  long  been  known  as  an  excellent  place  for  wintering  stock,  and  ia 
referred  to  as  such  by  Sir  J.  Eichardson. 

Some  general  idea  of  the  length  and  character  of  the  seasons  at  Fort  St.  John 
may  be  gained  by  an  examination  of  the  extracts  from  the  journals  from  1866  to 
187^,  published  by  Mr.  Solwyn.  f  The  dates  of  opening  and  closing  of  Poaco  River, 
being  an  important  clue  to  tho  mean  <■,  uiperature  of  the  region,  may  be  quoted  as 
summarized  by  Prof.  Macoun  in  the  same  report  (p.  156). 

Ice  breaking  Ice  drifting,  first  time 

1866  April   19 Nov.  7. 

lo67  "      21...., "     8. 

1868      "      20 "    7. 

Is69  "      23 "    8, 

1870  "      26  no  record. 

1871  "      18 "10. 

1872  "      19 "    8. 

1873  "      23 "    4. 

1874  "      19 Oct.  31. 

1875  "      16 

The  average  date  of  the  breaking  up  of  the  ice  may  thus  be  stated  to  be 
April  21st;  that  on  which  ice  is  running  on  tho  river  for  the  first  time,  November  7th. 
In  1792  and,  9'i,  when  wintering  at  tho  mouth  of  Smoky  River,  Sir  Alexander 
Mackenzie  observed  the  ice  to  be  running  for  tho  first  time  on  November  6lh,  while 
the   river  was  clear  of  ice  on  the  25th  April.     1  have  been  unable  to  find   any 

Erecise  records  of  the  dates  of  closing  and  opening  of  the  Saskatchewan,  but 
•r.  Hector  states  these  are  usually  the  second  week  of  November  and  the  second 
week  of  April  respectively.  The  Saskatchewan  is  a  more  rapid  stream  than  the 
Peace. 

With  regard  to  the  probable  difference  between  the  actual  valley  of  the  Peace 
and  the  plateau  forming  the  general  surface  of  the  country,  Prof.  Macoun  ob^orves,J 
speaking  of  the  vicinity  of  Fort  St.  John,  that  notwithstanding  tiie  uitforence 
in  altitude  the  berries  on  the  plateau  ripened  only  about  a  week  later  than 
those  near  tho  river,  while  he  was  informed  that  there  was  about  the 
same  difference  in  tho  time  of  disappearance  of  the  snow  in  spring.  While 
at  Dunvegan,  1  ascertained  that  a  similar  difference  was  observed  there, 
but  it  was  added  that  this  obtained  chiefly  with  the  wooded  parts  of  the 
plateau,  tho  snow  disappearing  on  the  prairies  much  about  tho  same  time  as 
in  the  valley.  In  my  diary,  under  date  September  5th,  I  find  the  following  ontiy  :— 
"  Aspens  and  borry  bushes  about  tho  Peace  River  Valley  now  looking  quite 
autumnal.  On  the  plateau  800  or  900  feet  higher,  not  nearly  so  much  so.  Slight  tinge 
of  yellow  only  on  some  aspen  groves."  This  differeuf^e,  thrf  igh  not  altogether  con- 
stant and  depending  much  on  diversity  of  soil,  appeai-sto  be:;>.oual.  In  October,  1872, 
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Mr.  Horetzky  writes:*  "We  observed  that,  curiously  enoacrh,  the  vegetation 
upon  these  uplands  did  not  appear  to  have  sutterel  ho  much  from  the  effects  of  frost, 
this  being  probably  duo  to  the  fact  of  the  air  in  these  upper  regions  being  constantly 
in  motion,  while  in  the  deep  and  capacious  valley  of  iho  river  the  winds  havo 
often  no  effect " 

The  difference  between  the  valley  and  the  plateau  being  thus  veiy  small,  I  havo 
not  treated  separately  the  observations  for  temperature  taken  by  myself  in  the 
different  situations.  Most  of  the  observations,  however,  refer  to  the  plateau,  and 
including  the  whole  time  spent  in  the  country,  from  the  iMiddle  Forks  of  Pine  Eiver 
to  the  bank  of  the  Athabaska,  cover  a  period  of  nearly  two  months.  The  mean  mini- 
mum temperature  for  the  month  of  August,  deduced  from  observations  extending  from 
the  tith  to  the  Slst  of  the  month  is  39-9°.  The  mean  of  observations  at  6  a.  m.  during 
the  same  period  is  42-3®.  That  of  the  observations  at  6  p.  m.  59  5°.  In  September 
the  mean  minimum  temperature  was  28'1°.  The  mean  of  morning  observations 
34'3°,  of  evening  observations  51"5°.  1  have  endeavored  to  deduce  from  these  obser- 
vations means  temperatures  for  the  months  in  question,  by  correcting  them  by  the 
tables  of  hourly  variations  in  temperature  given  by  0.  A.  Schott  in  the  Smithsonian 
Contributions  to  Knowledge  (No.  277),  but  fnd  it  impost ible  to  do  so,  as  the  daily 
range  is  here  so  much  greater  than  that  of  any  of  the  places  represented  by  the  tables, 
which  refer  chiefly  to  the  eastern  portion  of  t'.ie  continent.  It  would  appear  that 
whik  in  most  places  the  mean  temperature  of  the  day  is  reached  about  8  p.  m.,  it  is 
found  in  the  Peace  River  country  not  far  from  6  p.  m.,  by  reason  of  the  increased 
rapidity  of  loss  of  heat  by  radiation  due  to  greater  elevation  and  dryer  atmosphere. 
The  maximum  temperature  was  seldom  observed,  but  the  daily  range  is  very  great, 
and  the  maximum  probably  several  times  reached  80°  in  August,  and  often  surpassad 
•70°  in  September. 

From  the  6th  to  the  Slst  of  August  I  registered  two  nights  of  frost,  on  the  13th  and 
20th  of  the  month  when  the  thermometer  showed  32°  and  26°  respectively.  Both  of  these 
wore  observed  on  the  plateau,  but  one  at  least  of  them  (that  of  the  20th)  must  havo 
occurod  also  in  the  valley,  from  the  effects  produced  Dunvegan  on  tender  vege- 
tation. These  frosts  occured  in  very  fine  weather,  following  a  day  of  strong  westerly 
wind,  the  result  of  which  is  to  remove  from  the  surface  of  the  earth  the  whole  of  the 
lower  heated  layer  of  the  atmosphere.  This,  s'-cceedod  by  a  calm  and  cloudless  night 
with  transpai-ant  sky,  causes  the  thermometer  to  sink  below  the  freezing-point 
before  morning.  When  not  proceeded  by  strong  wind,  mere  transparency  of  tho 
atmosphere  seems  seldom  or  never  to  lead  to  frost  in  August,  in  this  district,  as  many 
beautifully  starlight  nights  without  an  approach  of  the  mercury  to  bo  freezing-point 
were  observed. 

Though  in  some  cases  such  frosts  as  these  may  be  general,  and  extend  over  a 
wide  district  of  country,  it  is  more  usually  found  that  they  are  quite  local  in  charac- 
ter. A  few  floating  clouds,  or  light  wreaths  of  mist,  m.ny  arrest  radiation  so  tiir  as 
to  prevent  frost  over  the  greater  part  of  the  country,  while  somo  spot  accidentally 
exposed  during  the  whole  night  under  a  clear  sky  exper'  nces  a  temperature  belov- 
°'*       The  contour,  and  character  of  vegetation  of  the  country  also  have  much   to  do 
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with  the  occurrence  of  frosts,  and  it  is  very  frequently  the  case  that  river  valiejs  are 
more  subject  to  frosts  than  the  upland  districts.  During  tho  month  of  doptember, 
in  a  region  for  the  most  part  wooded,  and  oS'ten  above  the  average  altitude,  between 
Dunvegan  and  the  Athabaska,  nineteen  frosts  were  registered,  the  actually  lowest 
temperature  being  20°  on  Septem'jor  18th. 

Through  the  kindness  of  Colonel  Jarvis,  of  tho  North-west  Mounted  Polico,  I 
have  been  able  to  Bocure  a  copy  of  records  kept  by  Dr.  Horkomer,  of  Fort  Saskatche- 
wan, on  the  Saskatchewan  River,  about  twenty  miles  north-east  of  Edmonton.  For 
comparison  with  tho  observed  temperatures  in  the  portion  of  the  Peace  River  conn- 
try  now  discussed,  thoy  are  invaluable  ;  for  in  the  whole  district  surrounding  Fort 
Saskatchewan  and  iidnionton  wo  now  knowfi'om  actual  and  ropoatod  exporimont  that 
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wheat  and  all  other  ordinary  cereals  and  vegetables  thrive,  and  yield  most  abundant 
crops,  Tiie  climate  in  its  great  diurnal  and  annual  range  corro^*pond8  exactly  with 
that  of  the  Peace  Hi ver  country.  Fort  Saskatchewan  is  nituutod  on  the  brow  of  the 
Saskatchowau  Valley,  about  seventy  feet  above  the  river,  ami  thorofoi-o  probably  less 
liable  to  frosts  than  either  the  bottom  of  therivor  valley  or  extensive  flat  tracts  ofplj'ia 
where  there  is  little  circulation  of  air.  This,  with  the  position  of  the  thermometers 
in  regai-d  to  the  buildings,  leads  to  the  belief  that  if  at  all  in  error,  as  representing 
the  climate  of  the  region  generally,  the  indicated  temperatures  are  slightly  too  great. 
The  thermometer  appears  to  have  been  read  in  all  cases  to  the  nearest  degree  only. 
A  comparison  may  bo  made  between  the  tempv^rnture  observed  m  the  Peace  River 
country  dui-ing  August  and  September,  with  those  at  Fort  Saskatchewan,  as  follows. — 

Peace  Eiver  Country,  mean  of  minima  during  August 39-  9° 

"  "  "  September 2S-  1° 

"  Frosts  experienced  during  August 3 

"  "  "  September 19 

For  Saskatchewan,  mean  of  minima  during  August 39-  3° 

"  "  "  September  31- 1' 

"  Frosts  experienced  during  August ...     0 

"  "  "  Soplomber 15 

Fort  Saskatchewan,  mean  of  maxima  during  August 77*  8° 

"  "  "  September 68-  1° 

Fort  Saskatchewan,  deduced  mean  temperature  of  August f  8-  6° 

«  «•  "  September 49-  6" 

The  mean  of  maxima  and  actual  mean  temperature  for  the  months  cannot  be 
stated  for  the  Peace  River  country.  The  actual  mean  for  Port  Saskatchewan  is  ob- 
tained by  adding  the  minima  and  maxima  for  each  month  together,  and  is  probably 
very  nearly  correct. 

While  regretting  that  the  data  at  disposal  for  the  determination  of  the  agricul- 
tural value  of  the  Peace  River  country  are  not  more  ample,  wo  may  I  believe,  arrive 
with  considerable  certainty  at  the  general  fact  that  it  is  I'roat.  From  such  com- 
pai'ison  as  can  bo  made,  it  would  be  premature  to  allow  that  the  climate  of  the  Peace  River 
18  inferior  to  that  of  the  region  about  ifldmonton  or  the  Saskatchewan.  It  is  true  that 
in  both  the  Saskatchewan  and  Peace  Tiiver  di'  tricts  the  season  is  none  too  long  for 
the  cultivation  of  wheat,  but  if  the  crop  can  bo  counted  on  as  a  sure  one, — and  experi- 
ence seems  to  iulicate  that  it  may- -the  occurrence  or'  early  and  late  frosts  may  bo 
regaixied  with  comparative  inditferei.-ce.  The  season  !s  at  laust  equally  short  throught- 
out  the  whole  fertile  bolt  from  the  Poace  Rivor  to  M..> n. to ba,  though  early  and  late 
ftosta  are  not  so  common  in  the  low  valley  of  the  Rod  River.  The  almost  simnltano- 
ous  advance  of  B^^ii  11^- along  the  whole  lino  of  this  fertile  belt,  is  indicated  by  the 
dates  of  the  flowering  of  the  variuui  plants,  a  point  referred  to  by  me  in  some  detail 
elsewhere.*  It  is  furiber  ■rnquos'^ionable  that  the  winter  is  less  severe,  and  not  subject 
to  the  same  extreme'  in  tuc  ?  >aco  Rivoi'  and  Upper  Saska-chewan  regions  as  in 
Manitoba. 

We  have  already  found  reasoti  to  believe  that  the  early  and  late  frosts,  and  not 
the  absence  of  a  sufficient  aggregate  amount  of  heat,  constitutes  the  limiting  condition 
of  wheat  culture  in  the  North-west;  but  that  neither  the  Saskatchewan  nor  the 
Peace  River  countries  he  upon  the  actual  verge  of  the  protitiii)le  cultivation  of  wheat 
appeal's  to  be  proved  by  the  fact  that  oats  succeed  on  the  S'lskatchewaii,  and  also 
•^in  so  fUr  as  one  or  two  seasons  can  be  accepted  as  evidence  —on  the  Peace  Rivor  ; 
while  it  is  well  known  that  this  cereal  is  loss  tolerant  of  summer  frost  than  wheat. 
This  is  further  provid  by  the  fact  that  at  Fort  V"ormilion  and  Atliub.iska  Liike,  180 
and  300  miles  respectively  north-east  of  Dunvegan,  Prof.  Macoiin  found  wheat  and 
bai'Ioy  ripening  well;  but  in  this  instance  the  fact  is  complicated  'jy  the  circumstance 
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of  the  decreasing  altitude  of  the  country,  which  introduces  a  new  condition.  As  no 
knowledge  has  boon  gained  of  this  country  on  the  Lower  Peace  in  addition  to  that 
collected  by  Prof.  Macoun  in  1875,*  it  is  not  included  in  the  above  discussion, 
though  from  it  additional  great  areas  might  doubtless  bo  added  to  the  fertile  tract. 

Referring  to  the  journals  kept  at  Fort  St.  John,  Mr.  Selwyii,  in  the  report  already 
several  times  referrnd  to,  comes  to  the  conclusion  that  the  climate  of  the  Peace  River 
compares  favorably  with  that  of  the  Saskatchewan  country,  or  Montreal. 

It  has  often  been  stated  in  a  general  way  that  the  cause  of  the  exceptionally 
favorable  climate  of  the  Saskatchewan  and  Peace  River  countries,  as  compared  with 
those  of  the  eastern  portion  of  the  American  continent,  is  to  be  found  in  the  pre- 
valence of  warm  westerly  winds  from  the  Pacific.  Sir  Alexander  Mackenzie  speaks 
of  those  westerly  winds  in  winter,  writing  : — "  I  had  ahead}  observed  at  Athabaska, 
that  this  wind  never  failed  to  bring  us  dear  mild  weather,  whereas,  when  it  blew 
from  the  opposite  quarter,  it  produced  snow.  Here  it  is  much  more  perceptible,  for 
if  it  bloivs  hard  ^outh-wost  for  four  hours  a  thaw  is  the  consequence,  and  if  the  wind 
is  at  north-east  it  brings  sleet  and  snow.  To  this  cause  it  may  be  attributed  that 
there  is  so  little  snow  in  this  part  of  the  world.  These  warm  winds  come  off  the 
Pacific  Ocean,  which  cannot,  in  a  direct  lino,  be  very  far  f -om  us,  the  distance  being 
80  short  that,  though  they  pass  over  mountains  covered  with  snow,  there  is  not  time 
for  them  to  cool."  f 

Further  south  these  south-westerly  currents  are  known  as  'Chinook  winds,' 
and  similar  consequences  are  observed  to  accompany  their  occurrence.  Sir  Alex- 
ander Mackenzie,  however,  in  the  summer  of  1793,  found  the  distance  to  the  Pacific 
coast  from  his  wintering-place,  at  the  mouth  of  Smoky  River,  greater  than  ho 
appears  to  have  imagined  at  the  time  he  penned  the  above  quoted  remarks,  and  it  is 
difficult  indeed,  to  understand  how  currents  of  air,  blowing  for  at  least  360  miles 
across  a  country  which  is  for  the  most  part  mountainous,  should  retain  enough 
warmth  to  temper  effectually,  the  climate  of  the  plains  to  the  east.  This  difficulty 
would  appear  to  be  particularly  great  in  summer,  when  the  mountains  are  largely 
BDOw-clad  and  the  mean  temperature  of  the  Peace  and  Sai-katchevvan  Valleys,  is  pro- 
bably considerably  in  excess  of  that  of  the  region  intervening  between  them  and  the 
sea. 

The  complete  explanation  is  to  be  found  in  the  great  quantity  of  heat  rendered 
latent  when  moisture  is  evaporated  or  air  expanded  in  volume,  but  which  becomes 
sensible  again  on  condensation  of  the  moisture  or  compression  of  the  air. 

The  pressure  in  the  upper  regions  of  the  atmosphere  being  so  much  less  than  in 
the  lower,  a  body  of  air  lising  from  the  sea-level  to  the  summit  of  the  coast  moun- 
tains must  expand,  which  implying  molecular  worif,  results  in  an  absorption  of  heat 
and  consequent  cooling.  The  amount  of  this  coling  has  been  estimateu  at  about  1° 
Centigrade  for  100  metres  of  ascent  when  the  air  is  dry,  but  become.->  reduced  to  J 
degree  when  the  temperature  has  fallen  to  the  dew-point  of  the  atmosphere  and  pre- 
cipitation of  moisture  as  cloud,  rain  or  snow  begins ;  the  heat  resulting  from  this 
condensation  retarding  to  a  certain  degree  the  cooling  due  to  the  expansion  of  tho 
air.  When  the  air  descends  again  on  the  further  side  of  the  mountain  range, 
its  condensation  leads  to  an  increase  of  sensible  heat  equal  to  1°  C.  for  each  100 
metres.  J  It  is  owing  to  this  circumstance  that  places  in  the  south  of  Greenland,  on 
the  west  coast,  during  the  providence  of  south-easterl}'  winds  which  flow  over  the 
high  interior  of  the  country,  have  been  found,  in  winter,  to  experience  for  a  time  a 
temperatuie  higher  than  that  of  North  Italy,  or  tho  south  of  France,  though  the  north 
Atlantic  Ocean  fron'  whi('h  the  winds  come  can  have  been  little  above  the 
freezing-point  at  this  season.  The  wind  well  ):nown  in  the  Alps  as  the  foehn,  ip 
another  example  of  the  same  phenomenon. 

*  Report  of  ProRress  of  Ueol.  Surrejr,  Canada,  ie7S-76. 

t  Voyages,  p.  138. 

I  The  tigtires  are  Dr.  Hann'B,  quoted  by  Hoffmeyer  in  the  Danish  Qeographioal  Society**  JoaidaI| 
and  reproduQtd  in  jiatnre,  Augai^  1877. 
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The  data  are  wanting  for  an  accnrate  inveHtigation  of  the  circamstances  of  our 
west  coabt  in  this  regard,  but  a  geneial  idea  of  the  fact  may  be  gained.  We  may 
assume  that  the  air  at  the  sea  level  is  practically  saturated  with  moisture,  or  already 
at  its  dew-point,  that  in  crossing  the  monntainous  region  the  average  height  to  which 
the  air  is  carried  is  about  2,000  metres  (6,560  feet),  and  that  it  descends  to  a  level  of 
about  700  metres  (?,296  feet)  in  the  Peace  River  country.  The  losp  of  sensible  heat 
on  elevation  would,  in  this  case,  amount  to  10°  C.  (18°  F.),  the  gain  on  descent  to 
the  level  of  700  metres  to  13°  C.  (23--l°  F.).  The  amount  of  heat  loatby  the  air  during 
its  passage  across  the  mountainous  region,  by  radiation  and  contact  with  the  snowy 
peaks,  cannot  be  determined,  it  is  of  course  much  greater  in  winter  tha.i  in 
sunt  er  /md  depends,  also  on  the  speed  with  which  the  current  of  air  travels. 
f'  >!,  ii  i\  1,  irean  summer  temperature  of  the  coast  at  about  12°  C,  (54°  F.)  and 
dll<>  9(f>p,  •  iral  degrees  for  loss  of  radiation,  it  becomes  oany  to  understand  how  the 
\  i  rft,Mi  ^;i-  .iries  may  be  flooded  with  air  nearly  as  warm  as  that  of  the  coast,  though 
it  Law  ravelled  to  them  over  a  region  comparatively  cold. 

Owing  to  the  great  width  of  the  mountain  barrier,  the  main  result  is  comr/iicated 
by  local  details,  regions  of  considerable  precipitation  occurring  at  each  important 
mountain  range,  with  subsidiary  drier  regions  in  the  lee.  The  last  of  these  regions 
of  prec.pitation  is  that  of  the  Rocky  Mountain  range,  properly  so-called.  By  this  a 
further  addition  of  heat  is  made  to  the  air,  which  then  flows  down  as  a  dry  and  warm 
cux-rent  to  the  east. 

In  addition  to  the  favorable  climatic  conditions  indicated  by  the  thermometer, 
the  length  cf  the  day  in  summer  in  the  higher  northern  latitudes  favours  the  rapid 
and  vigorous  growth  of  vegetation,  and  takes  the  place,  to  a  certain  extent,  of  heat  in  this 
respect.  This  has  been  supposed  to  be  the  case  from  the  luxuriant  vegetation  of  some 
northern  region,  but  Alfonse  de  Candolle  has  put  the  matter  beyond  doubt  by  subject- 
ing it  to  direct  experiment.  In  latitude  56°  which  may  be  taken  as  representing 
that  of  much  of  the  Peace  River  country,  sunrise  on  21st  June,  occurs  at  3h  12m., 
sunset  at  8h.  50ni.;  while  six  degrees  further  south,  in  latitude  50°,  which 
may  be  assume/  ;o  rcj' resent  Manitoba,  sunrise  occurs  on  the  same  day  at  3h.  49m., 
sunset  at  8fa.  r'au  '?h6  duration  of  sanlight,  in  the  flrat  case,  is  I7h.  38m.;  in  the 
second,  16h.  2  *  ai..  <  one  hour  and  a  quarter  in  excess  in  the  northern  locality. 
This  excest  )f  aTv;  'decreases  to  zero  at  the  spring  and  autumn  equinoxes,  and 
the  different;  n-        c  >^.  in  the  winter. 

A  further  ct  .,  MstR'^ce  giving  to  the  Peace  River  country  and  that  on  the  upper 
part  of  the  Saskati^  'i^-  .,  other  things  being  equal,  u  value  as  farming  land  acre  for 
acre  considerably  jU"  eater  than  th»tof  most  parts  of  the  North-west,  is  the  immunity 
of  this  region  fror.  the  visits  of  the  devastating  locust  or  grasshopper  (Ca/(>ip^eni« 
spretus).  I  hs'.  e  elsewhere  discnased  the  quebtion  of  locust  invasions,  in  several 
papers,*  and  it  has  since  been  taken  up  by  the  United  States  Entomological  Commis- 
sion.f  Ii  must  suffice  to  state  here,  that  while  long  series  of  years  may  pans  without 
the  occurrence  of  serious  invasions,  these  must  continue  always,  or  at  least  for  a  very 
long  time,  to  constitute  a  drawback  to  the  whole  territory  lying  south  of  a  line 
drawn  abciU  nixty  miles  south  of  Edmonton,  and  thence  nearly  following  the  border 
of  the  >vi      ed  country  eastward  and  southward  to  Mauitoba. 


(L     'V'fl-af  Geological  features,  and  Minerals  of  Economic  Importance. 

The  rooks  oi'the  coast  of  the  northern  part  of  British  Columbia  and  its  adjacent 
islands,  resemble  those  of  the  southern  part  of  the  coa.st,  in  the  same  lino  of  stiike, 
and  the  Victoria  series  of  Vancouver  Island.  The  age  of  these  rocks  I  believe  to  be 
not  greater  than  Palaeozoic,  though  their  crystal! in >>  and  h.ghly  altered  appearance 
might,  at  first  sight,  suggest  a  comparison  with  still  older  series.    They  may  be 


•  OanadUn  Natunlict,  Vol.  VIII.,  pp.  119,  207,  411. 

t  Fint  Annaal  Report,  United  8t«t«t  EntomoIogioAl  OommlMion,  1878. 
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described,  generally,  as  consisting 'of  gneisses,  dioriles,  mica  and  hornblende-schists, 
with  occasional  limestones  and  great  masseb  of  granite  ordiorito  of  intrusive  origin. 
About  Port  Simpson  and  MetluKatla  those  rocks  are  predominantly  schistose  and 
dark  in  colour.  Mica-schist,  generally  rather  tine  grained  and  often  glossy,  veiy 
dark  an. I  containing  some  graphite,  is  the  most  abundant  material 

The  dip  of  the  beds  is  generally  north-eastward  at  high  '  .iglos.  The  resem- 
blance of  some  of  these  schists  to  the  auriferous  rocks  of  Carlooo  and  Leech  River, 
Vancouver  Island,  is  dose,  but  I  cannot  Ic  rp  that  gold  in  paying  quantity  has  boea 
found  in  connection  with  them  on  this  pt'  ""  ^'  e  coast.  Limestone  is  found  in 
absociation  with  them  in  some  places,     Copp'  uppoar  to  occur  pretty  frequently 

in  these  or  the  associated  gnoissic  rocks  of  the  :t  liatiges,  but  tiiough  much  pros- 
pecting has  been  done  no  permanent  mines  have  i,v.eti  established.  A  rather  promis- 
ing cupriferous  vein  has  been  discovered  by  Mr.  J.  W.  McKay  on  the  slope  of  the  hill 
immediately  behind  the  Hudson  Bay  Company's  buildings  at  Port  Simpson. 

In  Work  Channel  the  rocks  appear  to  be  chiefly  schistose,  like  those  of  Port 
Simpson,  but  massive  granites  or  granitoid  gneisses  occur  on  the  eastern  shore  and 
probably  constitute  the  range  of  mountains  which  follow  it.  At  Port  Bssington,  at 
the  mouth  of  the  Skeona,  the  rock  is  a  grey  hornblendic  granite,  traversed  by  dykes 
similar  in  composition  but  coarser  in  texture.  For  about  sixty  mile  up  the  Skoena 
from  this  point,  gneissic  and  schistose  rocks,  micaceous  or  hornblendic,  and  belong- 
ing to  the  meiamorphic  series  of  the  Coast  Ranges  continue  to  prevail,  and  are  shown 
often  in  great  bare  mountain  sides,  on  which  vegetation  is  prevented  by  the  occurence 
of  snow-slides.  There  is  no  doubt  that  if  required,  building  stone  of  fair  quality 
could  be  obtained  in  many  places  from  the  rocks  of  this  series. 

Above  the  point  just  indicated,  the  rocks  bordering  the  Skeena  change  their 
character,  being  of  much  newer  appearance,  chiefly  felspathic  in  composition,  and, 
in  fact,  representing  with  little  doubt  the  Porphyriio  group  of  my  reports  of  1875 
and  1876.  The  rocks  are  greenish,  purplish  or  gray,  frequently  fragmental,  forming 
agglomerates,  or  passing  over  into  conglomerates.  The  boulders  and  gravel  of  the 
river-bed  at  the  same  time  change  their  character,  being  now  almost  entirely  com  posed 
of  these  porphj'rites  while  Mr.  Cam  hie  informs  me  that  the  stones  in  the  Zymoetz 
are  also  similar,  proving  that  the  porphyritic  rocks  have  here  a  wide  extension.  At 
Ksipkeeagh  Rapid,  where  a  short  portage  is  necessary,  the  rock  over  which  the 
canoe  is  dragged  is  a  rather  coarse-grained  grey  granite,  probably  intrusive.  It 
appears  capable  of  being  quarried  into  blocks  of  fair  size,  breaking  along  planes  of 
jointage  which  are  nearly  vortical,  and  run  S.  50°  E.,  N.  50"  W.,  magnetic.  The  range 
of  high  mountains  abutting  on  the  river  above  Ksipkeeagh  appear  from  a  distance  to  bo 
composed  of  granite,  or  some  similar  massive  loek.  At  Kitsalas  Canyon  the  rocks 
seem  to  belong  to  the  porphyritic  series,  but  are  much  confused  and  fractured.  They 
are  hard,  greenish,  and  felspathic,  with  no  apparent  bedding. 

The  Chimdemash  River  of  the  map,  four  miles  abjve  Kitsalas,  appears  to  be 
that  known  also  as  Sebastipool  Creek,  and  if  so,  is  the  locality  from  which  a  specimen 
of  quartz  yielding  842.18  of  gold,  $13  29  of  silver  to  the  ton  was  brought.  The  vein 
yielding  this  ore  has,  I  believe,  been  explored  to  a  small  extent,  but  never  systemati- 
cally worked. 

Between  this  place  and  Quatsalix  Canyon,  rocks  of  the  porphyritic  series  are  pro- 
bably most  abundantly  represented  among  the  mountains  generally,  but  become 
associated  with  a  considerublo  and  increasing  proportion  of  ordinary  sedimentary 
sandstones  not  showing  evidence  of  volcanic  action. 

Fossils  also  occur  in  altered  ash  rock»,  like  those  of  the  Iltasyoueo  River,*  in- 
cluding belomnitos,  trigonias,  and  a  coral.  These  rocks  are  probably  of  the  same  age 
with  those  of  the  Iltasyoueo,  which,  though  stated  In  a  previous  report  to  be  Jurassic, 
Mr.  Whiteavos  is  now  inclined  to  regard  as  probably  Cretaceous.  In  this  part  of  the 
river  extensive  exposures  of  granite  also  occur,  the  material  being  without  doubt 

•  Report  of  ProgresB,  Qeol.  Surrey  of  Oanftda,  1876-77. 
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intrnsivo.  At  Quatsalix  Canyon  the  rocks  are  groy  hard  sandstone  or  qiiartzites, 
with  blackish  argiliioe,  often  arenaceous,  and  generally  well  bedded,  and  resembling 
those  of  the  Nechacco  series  of  my  report  of  1876. 

Rocks  of  the  kind  last  mentioned  continue  to  prevail  to  the  mouth  of  the  Kitse- 
guocia  River,  where  carbonaceous  shales  wore  observed  to  be  included  in  the  series  for 
the  first  time.  These  are  so  homogeneous  and  dark  in  color  that  they  resemble  coals, 
and  on  close  examination  small  fragments  deserving  to  be  called  coal,  and  probably 
representing  portions  of  individual  stems  which  have  been  imbedded  in  the  formation, 
may  be  found.  The  carbonaceous  shales  are  generally  more  or  less  lenticular,  and 
the  rocks  at  this  place  are  very  much  disturbed.  Ironstone  in  nodules,  and  irregular 
Bheets  is  abundant  in  some  parts  ot  the  formation. 

In  the  rugged  mountainous  country  between  the  Forks  of  the  Skeena  and  the 
lower  or  north  end  of  Babine  Lake,  the  rocks  seen  in  the  vicinity  of  the  trail  are 

Erobably  entirely  of  Mesozoic  ago,  and  resemble  those  found  on  the  Skeena  from 
Lwatsalix  to  the  Forks.  They  are  generally  sandstones  of  fine  or  coarse  grain, 
occasionally  felspathic  or  replaced  by  porphyritelike  and  sometimes  brecciated 
rocks.  Carbonaceous  shales  and  imbedded  fragments  of  plants  were  occasionally 
found,  and  in  one  place  a  few  molluscs.  The  strike  is  generally  nearly  true  north 
and  south,  but  subject  to  great  local  irregularity.  In  the  bed  of  the  Tzes-a-tza-kwa 
River,  near  the  point  at  which  the  trail  from  the  Forks  reaches  Babine  Lake,  frag- 
ments resembling  coal  were  found,  but  contain  loo  much  earthy  matter  to  be  useful 
as  a  fuel.  From  the  appearance  of  the  mountains  visible  from  different  points  in  this 
region  it  seems  probable  that  Mesozoic  rocks  of  the  kind  described  are  very  widely 
spread  in  this  part  of  the  province,  a  belief  confirnned  by  a  number  of  small  speci- 
mens collected  by  Mr.  Horetzky  in  neighbouring  regions,  during  the  expedition  of 
last  summer. 

Precisely  what  horizon  these  rocks  represent  it  is,  as  present,  impossible  to  tell, 
or  as  yet  to  enter  into  any  details  as  to  their  arrangement  or  thickness.  From  their 
relation  to  the  Po"phyrite  series  above  referred  to,  it  appears,  however,  that 
they  must  represent,  at  least  in  part,  the  coal-bearing  series  of  the  Queen  Charlotte 
Islands  and  Quatsino  Sound,  while  they  may  even  extend  upward  to  include  rocks  of 
the  horizon  of  those  of  Comox  and  Nanaimo. 

The  mere  existence  of  rocks  of  this  age,  is  not  necessarily  in  itself,  to  be  regarded 
as  establishing  a  probability  of  the  occuience  of  coal  seams  of  economic  value,  but 
the  general  dissemination  over  the  district  of  coal}'  shales  containing  impure  coal, 
points  to  the  occurrence  of  conditions  such  a^  those  required  for  the  depowition  of 
true  coals,  and  indicatef  the  possibility,  if  rM.  the  probability,  of  the  occurrence  of 
coal  beds  of  economic  value  in  some  part  of  the  region.  Specimens  of  some  of  these 
coaly  matoi'ials  collected  by  myself  have  not  yet  been  subjected  to  examination,  but 
wo  collected  by  Mr.  Horetzky,  and  analysed  at  bis  request  in  the  laboratory  of  the 
gurvey,  are  reported  on  as  follows  by  Mr.  C.  Iloflmann. 

Specimen  labelled  Skeena,  Station  37,  nine  miles  above  the  Forks. 
Colour,  black ;  lustre,  for  the  greater  part,  bright,  but  contains  occasional  dull 
layers,  consisting  apparently  of  carbonaceous  shale.  It  is  rather  brittle,  does  not  soil 
the  fingers  ;  takes  tire  in  a  lamp  flame,  burning  with  a  bright  somewhat  smoky  flame, 
and  evolving  an  empyrumalic  odour;  in  the  closed  tube  yields  water  and  tarry 
matter.  Colour  of  powder,  black,  with  a  faint  bi'ownish  tinge  ;  the  sample  communi- 
cated no  coloration  to  a  boiling  solution  of  caustic  potash. 

By  slow  and  fast  coking  the  following  results  were  obtained  : — 

Slow  Coking.       Fast  Ookinf(. 

Hygroscopic  water 1-05  1-06 

Volatile  combustible  matter l^-3o  1909 

Fixed  carbon 42  70  38-96 

Ash 4090  40a0 

10000  10000 

Ratio  of  volatile  combustible  matter  to  fixed 

OMrboii 1—2*18         1—204 
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By  slow  coking  the  under  portion  of  the  powder  alone  was  sintered,  the  middle 
and  upper  portions  remaining  pulverulent.  Fast  coking  gave  a  firmer  coke.  Ash, 
pale  cream  colour. 

Specimen  labelled  Skeena,  Statim  65,  twenty  milea  above  the  Forks. 

The  specimen  was  made  up  of  alternate  dull  layers  of  what  appeared  to  bo 
carbonaceous  shale,  and  a  bright  black  coal.  Occasionally  these  latter  exhibited  a 
conchoidal  fracture ;  but  gi-nerally  showed  a  very  distinct  columnar  struc- 
ture, at  right  angles  to  the  plane  of  bedding.  It  does  not  soil  the  fingers.  In  the 
closed  tube  yields  water,  but  scarcely  any  tarry  matter ;  evolves  however,  a  faint 
empyrumatic  odour.  Colour  of  the  powder,  black  ;  communicates  no  color  to  a 
boiling  solution  of  caustic  potash. 

Analysis  by  slow  and  fast  coking  give  the  following  results : — 

Slow  Coking.  Fast  Coking. 

Hygroscopic  water 1-52  1*62 

Volatile  combustible  matter  ....  *l'i&^  '7-20 

Fixed  carbon ...  45-61  46-04 

Aflh 45-24  46-24 

10000  100-00 

Eatio  of  volatile  combustible  matter  to 
■     fixed  carbon 1—6-39  1— S-Ot 

Both  slow  and  fast  coking  gave  a  pulverulent  coke.      Coloi-  of  ash  almost  white. 

In  addition  to  these,  I  receivei  from  ''r.  Hankin.  when  at  the  Forks  of  the 
Skeena,  a  small  specimen  of  true  coal,  apparent  of  excellent  quality.  This  material 
^ame  from  a  point  in  the  Watsonquah  Hiver,  about  eighteen  miles  from  the  Forks, 
and  it  is  reported  by  the  Indians  to  occur  in  quantity.  I  was  unable  to  visit  the 
locality,  but  it  lies  nearly  on  the  strike  of  the  carbonaceous  beds  seen  near  the  mouth 
of  the  Kitseguecia,  on  the  Skeena,  and  may  therefore  occur  in  a  horizon  nearly  the 
same.  Arran^jements  were  made  to  procure  a  larger  specimen,  but  this  has  not  yet 
arrived. 

Mr.  Hoffmann  has  examined  a  fragment  of  this  coal,  on  which  he  reports  as 
follows. — 

Very  compact,  homogeneous,  hard  and  brittle.  Does  not  soil  the  fingers.  Color 
black,  but  with  a  just  perceptible  brownish  tinge.  Lustre  dull  resinous.  Fracture 
conchoidal.  Takes  fire  in  a  lamp  flame,  burning  with  a  bright  flame  (which  however 
soon  dies  out  on  removal  from  the  source  of  heat), with  emission  of  smoke  and  a  slight 
empyrumatic  odour.  Heated  in  a  covered  crucible  it  product.^  a  large  amount  of 
flame.  In  the  closed  tube  yields  a  considerable  quantity  of  tarry,  product.  Its 
powder  did  not  impart  the  slightest  coloration  to  a  broiling  solution  of  caustic 
potash. 

An  analysis  by  fast  coking  gave  the  following  results : — 

Volatile  matter 40-52 

,  Fixed  carbon 67'51 

Ash  1-97 


lOO-Ot) 


A  determination  of  the  water  gave  0-85  per  cent.,  as  however,  owing  to  lack  of 
material,  no  control  was  made,  the  amount  of  this  constituent  is  included  in  the  num- 
ber indicating  volatile  matter.  Bapid  heating  gave  a  firm  coke.  The  a^h,  which 
was  somewhat  bulky,  hud  a  slight  reddish  brown  coloi-  and  agglutinated  slightly  at  a 
bright  rod  heat.  This  is  an  excellent  fuel  and  closely  resembles  a  coal  of  the  true 
coal  measures. 
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In  the  present  isolated  position  of  the  northern  interior  of  British  Columbia,  the 
possible  existence  of  workable  deposits  of  coal  is  a  matter  of  inditferenco,  but  in  the 
event  of  the  opening  of  any  route  through  it,  it  would  be  exceedingly  desirable  to 
have  all  parts  of  the  extensive  Mesozoic  area  subjected  to  a  geological  examination 
as  close  as  possible. 

Gold  has  not  been  found  extensively,  or  in  such  quantity,  as  to  give  rise  to  per- 
manent mining  on  the  Skoena  or  the  Nusao. 

The  hills  behind  the  Hudson  Bay  post,  on  the  east  side  of  the  north  or  lower 
end  of  Babine  Lakt  are  of  sandstones  and  fine-grained  conglomerates  with  a  strike  of 
N.  15°  K  (mag.)  and  high  north-westerly  dips.  Some  beds  might  form  good  build- 
ing material  if  opened  below  the  frost-shattered  surface.  For  some  distance  Houth- 
ward  on  the  lake,  similar  rocks  prevail,  but  from  Na-tal-kuz  Mountain  and  the  second 
Hudson  Bay  post  to  the  head  of  the  lake,  rocks  which  may  bo  referred  to  the  Cacho 
Creek  group  of  the  interior  of  British  Columbia,  and  arc  proba.ly  Carboniferous  in 
ge,  appear  to  form  the  sub-structure  of  the  country;  while  Tertiary  volcanic 
materials  lie  upon  them,  and  characterize  long  stretches  of  the  lake  shore.  Banded 
limestones  ancl  marbles  occur  on  the  north  bank,  near  the  great  bend  of  the  lake. 
Tho  rocks  of  the  portage,  for  some  miles  from  Babine  Lake,  appear  to  be  Tertiary, 
while  near  the  head  of  Stuart  Lake  massive  grey  hornblendic  granite  occurs.  In 
travelling  down  Stuart  Lake,  in  haste  and  with  bad  weather,  very  little  chance  oc- 
curred for  the  examination  of  the  rocks.  The  granite  above  referred  to  is  soon, 
however,  replaced  by  a  schistose  greenish  and  greyish  series,  and  in  the  hills  north 
of  the  Pinchi  Eiver,  massive  limestone  beds  were  first  made  out.  These  run  south- 
eastward forming  the  range  along  the  north-east  side  of  the  lake,  and  culminating  in 
Na-katl,or  Pope's  Cradle,  4,800  feet  in  height,  a  few  miles  from  Fort  St.  James.  These 
limestones  have  already  been  described*  and  are  kncwn  to  be  of  Carboniferous  age. 

Between  Fort  St  James,  on  Stuart  Lake,  and  Fort  McLeod,  the  surface  is  almost 
everywhere  covered  with  drift  deposits,  and  consequently,  though  travelling  nearly 
at  right  angles  to  the  general  strike  of  the  rocks  of  this  part  of  the  province,  little 
can  bo  ascertained  as  to  tlicir  character.  Neither  the  Tertiary  basin,  previously  outlined 
on  the  Lower  Nechacco  liiver,  nor  that  of  the  vicinity  of  Fort  George,  appears  to 
extend  as  far  north  as  the  line  of  route  just  /oforred  to.  There  appear,  however,  to 
be  outlying  patches  of  Tertiary  volcanic  rocks, which  rest  upon  the  older  formations. 
Those,  as  indicated  chiefly  by  the  debris  and  drift  of  the  surface,  and  stones  found  in 
brooks,  seem  to  include  rocks  both  of  the  Cache  Creek  ar.d  Mesozoic  series.  On  Lijng 
Lake  River,  near  Iroquois  Creek,  ro'-ks  with  little  doubt  belonging  to  the  first  meji' 
tionod  series  occur  and  include  folspathic  materials  and  bands  of  limestone.  In  the  viiciin- 
ity  of  Fort  McLood.rocks  similar  to  these,  but  with  thicker  beds  of  limestone,  are  found. 
North  of  Fort  McLeod,  on  the  Parsnip,  Mr.  Selwyn  believes  an  area  of  "Xortiury 
lignite-bearing  rocks  to  extend  as  far  as  the  mouth  of  the  Nation  Elver.  Lignite  Wria 
observed  in  places  near  the  junction  of  the  Pack,  or  McLcod's  Lake  River,  ifyjlli 
the  Parsnip,  and  loose  blocks  of  a  quality  likely  to  be  serviceable  as  fuel,  ware  found 
scattered  further  down.f  — 

In  continuing  eastward  from  the  Parsnip  River  by  the  Misinchinca, t^ecountiy. 
to  Azouzetta  Lake  at  the  summit  of  the  Pine  River  Puss,  is  characterized  by  sohislose 
and  slaty  rocks,  with  occasional  bands  of  quartzite.  The  schists  are  generally  mica- 
ceous and  often  very  bright,  with  lustrous  surfaces  which  are  not  unfrdliuentTy 
minutely  wrinkled.  Those  together  form  a  well  marked  series,  and  as  thoy  occHpy 
a  belt  of  country  about  twenty  miles  in  width,  and  are  generally  at  high  aiigles,'aro 
doubtless  many  times  repeated  l>y  folding.  Those  rocks  appear  to  overlie  the  massive 
limestones  of  the  central  range  of  the  Rocky  Mountains,which  appear  to  be  of  Carboni- 
ferous or  Devonian  age.  From  their  lithological  identity  there  can  bolittle'd(?ubt  tbHc 
they  represent  the  auriferous  series  of  Cariboo,  but  they  have  not  here  been  extensively 
prospected,  and  no  paying  deposits  of  gold  have  boeu  found  in  this  part  of  tliecounciy. 

>  Report  of  Progress,  Qeol-  Surrey  of  Canada,  1876-77,  page  S5.  ^'I'  -  • 

t  Report  of  Progress,  Geol.  Survey  of  Canada,  1876-76,  p.  71,  .it  vi  •,..!t5 
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On  the  upper  part  of  the  Misinchinca,  numerous  'colors'  may  be  obtained  on  the  bars 
of  the  river,  and  while  it  iH  possible  that  rich  auriferous  deposits  may  yet  be  found 
here,  it  should  be  mentioned  that  the  rociiB  are  not  so  extensively  traversed  by  quartz 
veins  as  in  the  Cariboo  region. 

It  is  apparently  on  the  north-western  extension  of  this  belt  of  schistose  rocks, 
that  the  Omineca  gold  district  is  situated.  The  known  auriferous  localities  here  lie 
about  fifty  miles  norih  of  a  line  passing  westward  from  the  Pine  Pass  by  Forts  McLeod 
and  St.  James.  There  are  three  routes  by  which  Omenica  may  be  reached.  First  from 
the  coast  by  the  Skeena  Eiver,  Babino  Portage  and  Firepan  Pass.  This  route  is 
travelled  by  canoe  and  on  foot.  Second  by  trail  from  Fort  St.  James,  practicable  for 
pack  animals ;  and  third  by  canoe  or  boat  from  the  eastward  by  the  Peace  and  Finlay 
Bivers.  Without  entering  into  details,  a  glance  at  the  map  will  show  how  com- 
pletely isolated  this  district  is,  and  account  for  the  scarcity  and  high  price  of  pro- 
visions, which  has  prevented  the  working  of  any  but  good  paying  claims  and  hindered 
the  thorough  examination  of  the  country. 

Some  facts  in  connection  with  this  district  have  been  given  by  me  in  a  previous 
report,*  but  it  has  never  been  visited  by  any  member  of  the  Geological  Survey.  The 
main  points  which  seem  to  bear  on  the  possible  future  of  thedistrict  are  as  follows  :— 
The  existence  of  rich  deposits  of  gold,  and  the  possibility  that  with  greater  facility 
of  access  the  known  area  covered  by  these  would  be  increased,  and  that  it  would  be- 
come possible  to  work  those  of  a  lower  grade.  The  occurrence  of  pellets  of  native 
silver  or  amalgam  in  association  with  the  gold.  It  may  not  be  found  possible  to 
trace  this  material  to  veins  of  workable  dimensions,  but  its  presence  seems  in  some 
degree  to  show  the  general  argentiferous  character  of  the  district.  The  chief  promise 
of  future  importance  as  a  n^ining  centre  seems  to  lie,  however,  in  the  fact  that  highly 
argentiferous  galena  occui  i  some  abundance,  and,  it  is  reported,  in  well-denned 
and  wide  veins.  These  it  ih  at  present  impossible  to  utilize,  owing  to  the  cost  of  labor 
and  carriage,  but  the  subjoined  particulars  may  serve  to  give  some  idea  of  the  char- 
acter of  the  deposits. 

According  to  Mr.  Woodcock,  of  Victoria,  some  of  the  most  important  veins  are 
in  the  vicinity  of  a  stream  called  Boulder  Creek. 

That  known  as  the  "  Arctic  Circle  "  is  said  to  be  about  twenty  feet  wide,  and  to 
show  about  four  feet  of  highly  metalliferous  ore.  It  is  exposed  by  the  brook  in  a 
face  about  thirty  feot  high.  The  claim  adjoining  this  is  called  the  "  Black  Warrior," 
and  shows  a  vein  eight  feet  wide  of  nearly  pure  galena.  Other  specimens  have  been 
obtained  from  places  within  a  radius  of  eight  miles  from  this  locality. 
'■  •'  Near  Lost  Creek  a  vein  known  as  the  "Champion  Ledge"  is  found,  and  runs 
avearly  parallel  with  the  stream.  Particulars  as  to  its  size  are  wanting.  Another 
•Vflin  in  the  creek  is  reported  to  be  twenty  feet  wide. 

:•;  •  Mr.;  Woodcock  has  favored  me  with  copies  of  the  following  analyses  of  two  speci- 
•iniens  of  the  ores  from  this  district,  by  Messrs.  Johnston,  Matthy  &  Co.,  London,  Eng- 
•land.     .... 

''''"[      '•'"'  ■;   '  Arctic  Circle  Vein. 

;••:•      "Lead 26'80 

•'•,*'      i'  iron 2-60 

;•..•;'.      '.'..Silver   013 

,1        .Sulphur 6  35 

:•'•;.          Silica 61-60 

;•;;;      •;  Alumina    1-40 

'•'•'*       ■  Combined  water 0-95 

■ -Oxygen  and  loss  0-27 

\  Silvoi'  equal  to  44'2  oz.  per  ton  of  20  cwU 


■*  Report  of  Progress,  Qeol.  Surrey  of  Ou&da,  1876-77,  p.  116. 
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A  second  analysis  of  the  Arctic  Circle  ore,  is  by  G.  W.  Hopkins,  San  Francisco, 
and  gives  the  following  result : — 

Silver,  per  ton,  4081  oz.  or  852.'76.  '•   •    -' 

Gold,  truce. 

Pig  lead  would  contain  about  50  oz.  to  the  ton. 

Black  Warrior   Vein. 

Lead 2025 

Iron 2  15 

Silver 0  09 

Sulphur 480 

Silica 69  80 

Alumina I'SO 

Combined  water I'OO 

Oxygen  and  loss 1*41 

lOOOO 

Silver  equal  to  29-8  oz.  per  ton  of  20  cwt. 

A  second  assay  of  the  "  Black  Warrior,"  by  Messrs.  Riehn,  Hemrae  &  Co.,  San 
Francisito,  showed  the  sample  to  contain  9d  oz.  or  $12ti.70  of  silver  to  the  ton,  equal 
to  $187.10  per  ton  of  pig  lead. 

Two  assays  of  specimens  of  ore  from  a  deposit  known  as  the  "  Mammoth  Ledge," 
gave  the  following  results.     Assay  by  Thos.  Price,  Sun  Francisco  : — 

Gold,  per  ton,  ^i^oz $  2.06 

Silver     do     82^  oz 41.89 

$43.95 
Clean  galena  would  assay,  $131.85. 
Assay  by  Messrs.  Biehn,  Hemme  &  Co.,  San  Francisco : — 

Gold,  per  ton $  628 

Silver     do 9113 


$97-41 

Pig  lead  would  contain  207  ounces  to  the  ton. 

A  specimen  of  quartz  with  (»iilena,  from  a  stream  nenrMansen  Creek  in  the  same 
district,  was  examined  by  Mr.  Hoft'mann  somoyeai-s  ago  *  and  found  to  contain  8-971 
oz.  of  silver  to  the  ton,  with  traces  of  gold,  but,  as  Mr.  Hoffmann  remarks,  the  silver  is 
confined  to  the  galena,  of  which  only  a  small  quantity  occurs  in  the  vein-stone,  and 
which  must  consequently  bo  highly  argentiferous.  An  analysis  of  a  sample  of  galena 
frore>  the  Arctic  Ciicle  vein,  separated  as  far  as  jWHsible  from  the  gangus,  in  the 
laboratory  of  the  Survey,  gave  128  oz.  of  silver  to  the  ton.  A  speciirien  of  ore  from 
the  Champion  Ledge,  including  galena  and  gangue,  showed  20  oz.  of  silver  to  the 
ton  and  a  trace  of  gold. 

It  would  thus  appear  that  a  considerable  percentage  of  silver  occurs  in  all  the 
galena  ores  examined  from  this  district,  and  thit  if  the  veins  are  sufficiently  large 
and  constant  in  character,  the  i-egion  must  be  of  importance  when  sufficient  moans 
of  access  to  it  are  provided. 

All  these  ores  might,  by  ordinary  process  of  dressing  and  washing,  be  raised 
nearly  to  the  grade  which  they  show  when  the  precious  metals  are  calculated  to  the 
proportion  of  galena  contained. 

During  the  summer  of  1879,  there  were,  as  I  have  been  informed,  about  sixty 
■white  men  engaged  in  mining  at  Omincco,  with  twenty  Chinamen,  and  sixty  to 
seventy  Indians,  the  latter  receiving  wages  as  laborers  of  $3  a  day.  I  am  inclined  to 
believe,  however,  that  these  figures  may  be  rather  above  the  mark  than  below  it, 

•  Report  of  Progregs,  1876-76,  p.  430,  1876-77,  p.  116. 
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To  the  north-eaet  of  the  schistose  rocks,  and  apparently  underlying  thens,  are 
the  massive  limestones  which  form  the  axiai  mountains  of  the  Rocky  Mountain 
range.  These,  in  their  direction  of  strike,  nre  parallel  to  the  general  north-wosterly 
and  i^outh-oasterly  trend  of  the  range.  From  the  line  of  the  summit,  or  Azoiizetta 
Lake  Valley,  the  width  of  the  limestones  and  other  old  rocks  measured  transversely 
ib  about  tivo  or  six  miles  only.  Un  the  noith-oastward  side  of  the  range,  the  lime- 
Btones  become  associated  with  quartzites  which  may  be  of  greater  ago,  and  with 
blackish  shales  and  slaty  rocks  holding  Monotis  subcirculans,  and  therefore  to  be 
assigned  to  the  Tiiassic  period.  These  rocks  of  the  axis  of  the  mountains  are  not 
known  to  be  of  any  economic  importance,  though  in  some  places  capable  of  yielding 
building  stone  of  fair  quality.  'Colors'  of  gold  may  be  obtaiued  in  the  upper 
part  of  the  Pine  River,  as  on  the  Misinchinca. 

From  the  point  on  the  upper  Pine  River  last  described,  rocks  probably  for  the 
most  part  ol  Cretaceous  age,  but  possibly  passing  up  into  Tertiary  in  some  places, 
extend  over  the  whole  upper  ))art  of  the  basin  of  the  Peace  River.  A  line  drawn 
from  this  point  north-north-westward  to  near  the  confluence  of  the  Otter  Tail  River 
with  the  Peace — a  distance  of  about  forty-five  miles — probably  marks  with  approxi- 
mate accuracy,  for  a  portion  of  its  length,  the  junction  of  these  newer  rocks  with  the 
main  ma«s  of  the  older  rocks  of  the  axis  of  the  mountains.  There  is  evidence  that 
this  line  is  nearly  that  of  the  shore  at  the  time  of  the  deposit  of  the  Cretaceous  rocks, 
and  that  the  present  axial  elevations  of  the  Rocky  Mountains  have  stood  as  an  island 
or  islands  above  the  Cretaceous  sea.  Cherty  fragments,  like  those  associated 
with  the  limestones  of  the  mountnins,  are  found  abundantly  in  the  conglomerate-!  and 
sandstones  of  the  newer  series.  The  existence  of  the  remains  of  plants,  and  of  seams, 
of  coal  in  different  parts  of  the  newer  rocks,  show  that  the  sea  must  have  been  a 
shallow  one,  and  by  occasional  elevations,  patches  at  least  of  its  bed  were,  from  time 
to  time,  converted  into  land  areas. 

It  is  in  these  rocks,  forming  a  zone  to  the  east  of  the  Rocky  Mountains,  that  the 
most  promising  coal-fields  of  the  North-west  lie,  and  they  are  now  known  to  be 
characterized  by  the  presence  of  coal  from  the  Peace  River  to  the  49th  paralle' 
Their  study  is  consequently  attended  with  interest,  and  much  additional  light  has 
been  thrown  upon  it  l>y  the  examination  of  sections  in  the  Peace  River  region,  last 
summer.  Till  maps  are  complete,  and  the  whole  of  the  observations  jiroporly  dis- 
cussed, it  would  be  unwise  to  attempt  to  enter  into  detail,  but  some  points  bearing  on 
the  carboniferous  character  of  the  formation  may  be  given. 

In  the  vicinity  of  the  mountains,  the  rocks  are  much  flexed,  but  the  undulations 
gradually  lessen  as  the  mountains  are  left  behind,  and  the  bods  become  at  length 
horizontal,  or  so  nearl}'  so  that  no  inclination  of  a  fixed  character  can  be  dotectod  by 
ordinary  methods.  Near  the  mountains  the  rocks  are  almost  entirely  sandstones, 
and  often  quite  coarse  and  associated  with  conglomerates.  Further  off,  shaly  intsr- 
calations  appear,  and  eventually  two  well  marked  and  thick  zones  of  dark  colored 
shales  are  f»und,  separated  by  a  zone  of  sandstone  and  shales,  and  capped  above  by  a 
second  sandstoao  and  shale  formation,  which  may  possibly  belong  to  the  lowt."  part 
of  the  Tertiary. 

In  both  the  horizons  characterized  by  sandstones  coal  is  found,  and 
while  as  abo%'e  stated  the  upper  may  represent  a  portion  of  the  Tertiary,  the  lower  is 
certainly  well  down  in  the  Cretaceous  formation.  This  in  itself  is  a  point  of  consider- 
able imjjortance,  showing  that  the  carboniferous  character  of  the  rocks  is  not  confined 
to  a  single  serieu  of  beds,  but  recurs  at  two  stages.  It  also,  probably  confirms  the 
view  advanced  l^  Dr.  Hector  and  supported  by  Mr.  Selwyn,  for  the  Saskatchewan 
country,  as  to  the  existence  of  a  coal-bearing  horizon,  in  the  Cretaceous  of  that  region 
in  addition  to  that  of  the  Tertiary  or  Laramie  age. 

The  localities  in  which  coal  is  known  to  occur  in  the  lower  or  certainly  Cretace- 
ous zone  are: — Table  Mountain,  Coal  Brook  and  vicinity.  Portage  Mountain  and  the 
lower  part  of  Smoky  River. 

Table  Mountain  is  situated  on  the  south  bank  of  Pine  River  between  the  Lower 
and  Middle  Forks.    It  was  examined  by  Mr.  Selwyn  in  1876,  who  describes  the  coal  aa 
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occurring  in  four  seams,  in  descending  order,  six  inches,  eight  inches,   two  feet  and 
six  inches  thick  respectively. 

The  coal  is  stated  to  be  of  good  quality,  but  has  not  been  analyzed. 

Coal  Brook  joins  the  south  branch  of  Pine  River  a  few  miloa  from  the  Lower 
Forks,  and  though  a  comparatively  small  stream,  has  formed  numerous  fine  sections  ia 
the  soft  Cretaceous  rocks.  Coal  was  discovered  here  by  Mr.  J.  Hunter  in  1877,  and  ia 
mentioned  by  him  in  the  Canadian  Pacific  Railway  Report  for  1878  (p.  79).  Mr. 
Hunter  lavored  me  with  specimens  collected  by  him  at  this  lime,  and  I  have  sines 
personally  examined  the  locality.  The  rocks  are  probably  nearly  on  the  same 
norizon  as  those  of  Table  Mountain.  The  coal  is  of  good  quality  and  occurs  ia 
several  beds,  which  are  however,  so  far  as  observed,  all  very  thin,  the  thickest 
measuring  about  six  inches.  Coal  also  occurs  on  the  south  branch  of  Pine  River 
above  the  mouth  of  Coal  Creek,  and  there  is  much  ground  to  hope  for  the  ultimate 
discovery  of  coal  seams  of  workable  thickness  in  this  region. 

Portage  Mountain  is  cut  through  by  the  canyon  of  the  Peace  River  above  Hud- 
son's Hope.  The  thickest  seam  observed  by  Mr,  Solwyn  in  this  place,  was  again  but 
six  inches,*  but  in  July  last  Mr.  H.  J.  Cambie  noticed  one  about  two  feet  in  thick- 
ness. 

The  following  analysis  of  a  specimea  of  coal  from  this  place  is  published  by  Dr. 
HarringtoD.f 

Slow  coking.    Fast  coking. 

Water 210  2.10 

Volatile  combustible  matter 21-f)4  25.09 

Fixed  carbon 71-63  68  08 

Ash 4'73  473 


10000 


100-00 


Ratio  of  volatile  to  fixed  combustible  by  slow  coking  1-3-32,  by  fast  coking  1-2-71. 
By  rapid  heating  the  coal  yielded  a  fine  coke,  and  it  may  be  regarded  in  all  respects 
as  a  fuel  of  excellent  quality,  only  requiring  to  be  found  in  sufficient  quantity  to 
claim  importance. 

The  coal  referred  to  as  occurring  on  this  horizon  on  the  lower  Smoky  River  is  in 
itselfof  no  importance  whatever,  being  but  2^  inches  thick.  With  the  fact  of  the 
abundance  of  impressions  of  roots  and  branches  in  the  sandstone  is  shows  merely  the 
carboniferous  character  of  the  formation  to  this  point.  It  appears  at  the  very  sum- 
mit of  the  series  of  sandstones  forming  the  lower  group,  at  their  junction  with  the 
overlying   bluish  shales. 

On  Riviere  Brule,  near  its  mouth,  about  fourteen  miles  from  Dunvegan,  my 
assistant,  Mr.  McConnell,  examined  a  reported  coal  seam,  which  proved  to  be  a 
lignite  coal  of  inferior  quality,  and  about  twelve  inches  only  in  thickness.  Coal  or 
lignite  is  also  reported  to  occur  on  Rat  River  ton  or  fifteen  miles  above  Dunvegan, 
but  the  locality  was  not  visited.  It  is  probable  that  in  both  these  places  it  is  the 
lower  or  distinctively  Cretaceous  series  of  sandstone  and  slates  which  hold  the  coal. 

Of  localities  showing  coal  or  lignite  in  the  upper  series  of  sandstones  and 
slates,  which  may,  so  far  as  present  information  goes,  represent  the  uppermost  part 
of  the  Cretaceous,  or  the  overlying  Laramie  group  ;  the  first  discovered  is  Mountain 
Creek,  joining  Elk  River,  about  fifty-eight  miles  in  a  direction  nearly  due  south  from 
Dunvegan.  The  beds  found  here  were  again  qui  to  thin,  but  the  bars  in  the  stream 
are  strewn  with  large  blocks  which  appear  to  bo  of  bituminous  coal  rather  than  lig- 
nite, and  are  of  good  quality  as  a  fuel.  These  must  be  derived  from  thicker  beds 
than  those  examined,  but  which  may  be  below  the  water-level. 

The  banks  of  the  Elk  River,  above  the  mouth  of  Mountain  Creek,  show  similar 
fragments  of  coal  more  or  less  rounded,  and  on  the  Smoky  River,  below  the  mouth 

•Report  of  Progress,  Geol.  Survey  of  Oanailo,  1875-76,  p.  63. 

t^poi*^  °f  ^■'°K">*',  Qeol.  Sorrey  of  Oaoada,  1876-77,  table  facing  p  i70,         '      '     'V  " 
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of  the  Elk,  near  the  base  of  the  upper  sandstone  series,  a  seam  of  good  coal  five 
inches  in  thickneHS  was  seen.  Drift  coal  found  on  'he  upper  part  of  the  main  Smoky 
piobably  also  belongs  to  thib  upper  sandstone  series. 

Sandstones  and  shales,  which  might  represent  eithe.^  the  upper  or  lower  series 
above  referred  to,  occur  on  the  Athabasca  Iliver,  and  wore  observed  in  many  places 
above  Old  Fort  Assineboino  to  bold  coal  seams.  Two  of  these  were  noticed  to  be 
of  remarkable  persistency,  and  though  generally  thin,  the  vipper  seam  was  found 
in  one  place  to  measure  ten  feet  in  thickness,  including  however  a  few  shaly  part- 
ings which  would  reduce  the  thicVnccc  cf  good  coal  or  lignite  to  nine  feet  two  inches. 
This  is  separated  by  about  twenty  feet  of  soft  sandstone  from  the  lower  seam, 
which  is  compact  and  of  good  appearai.ee  and  about  tht^e  feet  in  thickness. 

On  a  stream  entering  Leeser  Slave  Lake  from  the  north,  near  its  eastern  end, 
Mr.  McConnoll  observed  numerous  fragments  of  lignite  of  goodqualit}',  but  all  con- 
siderably rounded,  showing  that  they  had  been  brought  irom  some  distance. 

It  would  thus  appear  that  while  in  the  region  lying  between  the  Athabasca  and 
the  Peace  rivers,  no  coal  8<*r:,8  sufficiently  thick  to  be  of  great  economic  value  have 
yet  been  discovered,  that  coal  and  lignite  of  good  quality  occur  in  two  distinct 
series  of  bods.  Wherever  natural  sections  of  these  occur  in  the  valleys  of  rivers  and 
streams,  coal  in  greater  or  less  quantity  is  found,  and  the  persistently  carboniferous 
character  of  the  beds  thus  abundantly  proven.  There  can  be  little  doubt  that  beds  of 
a  workable  character  occur  in  diflferent  parts  of  this  region  and  will  be  found  by 
further  search. 

On  the  extension  of  those  formations  to  the  south-eastward,  a  bed  of  coal,  reported 
to  be  eight  foot  in  thickness,  occurs  near  the  projected  railway  crossing  of  the  North 
Pembina  Elver,  woile  between  Fort  Edmonton  and  the  mouth  of  the  Brazeau  Kiver, 
on  the  Saskatchowa  1,  a  seam  of  coal  tiftoon  to  twenty  feet  in  thickness  was  dis- 
covered by  Mr.  Seh  yn  in  187H  ;*  other  thick  seams  are  reported  on  the  upper 
part  of  the  Brazeau. 

An  analysis  0/  the  fuel  from  the  North  Pembina  River  made  in  18'74  by 
Prof.  Haanel,  gives  the  following  composition : — 

Water 11-88 

Volatile  combustible  matter 28-66 

Fixed  carbon 57*25 

Ash , , 2-21 


100-00 


f 


'.i 


hi, 


The  coal  collected  by  Mr.  Selwyn  at  the  place  above  referred  to  on  the  Saskat- 
chewan yielded  to  Dr.  Harrington  the  following  i-esulton  analysis  by  slow  coking  : — 

Water 1009 

Volatile  combustiblo  matter 28-69 

Fixed  carbon 54*96 

Ash 6*45 


100*00 


While  neither  of  these  can  be  classed  as  true  bituminous  coals,  they  are  fuels  of 
great  value,  and  compare  closely  with  those  brown  coals  used  extensively  on  the  line 
of  the  Union  Pacific  Kailway  in  the  Eocky  Mountain  region. 

In  many  localities  on  the  Peace  Elver,  and  between  that  stream  and  the  Atha- 
basca, clay  ironstone  in  nodules  and  nodular  sheets  is  abundant;  but  generally  not 
in  such  quantity  as  to  justify  a  belief  in  its  economic  importance.  On  the  lower  part 
of  Smoky  Eiver,  howevor,great  quantities  of  ironstone  apparently  of  excellent  quality 
might  be  collected  from  the  bars  and  beaches,  while  in  few  places  in  the  banks, 
zones  largely  composed  of  ironstone  and  of  considerable  thickness  occur. 

*  Report  of  Progress,  Ocol.  Surrer  of  Canada,  1873-74,  p.  40. 
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As  already  stated,  gold  in  small  quantity  may  be  found  in  both  the  ilisinchinca 
and  upper  part  of  Pino  itiver,  while  as  stated  by  Mr.  Solwyp  it  has  boon  found  from 
time  to  time,  in  various  places  and  in  paying  quiintitioa  both  along  the  Parsnip  and 
the  Peace  Rivers.  Mr.  Solwyn  remarks  that  there  are  no  gold-bearing  rocks  on  the 
Peace  below  Finlay  Branch,  and  suggests  that  the  fine  gold  of  the  lower  part  of  the 
river  may  have  been  originally  derived  from  rocks  on  the  western  slope  of  the 
mountains,  or  may  have  been  carried  from  the  bolt  of  Laurentian  and  other  crystalline 
rocks  forming  the  north-oastern  boundary  of  tho  interior  basin,  and  stretching  from 
Lake  Superior  to  the  Arctic  Ocoan.  For  tho  gold  of  the  Parsnip  and  uppor  part  of 
^e  Peace,  the  former  appears  to  me  to  be  tho  most  probable  explanation,  while  to 
that  found  in  the  Misinchinca,  the  Pine  and  other  streams  in  the  vicinity  of  the 
mountains  a  local  origin  must  also  be  granted. 

In  all  this  regioH,  below  a  certain  contour  line  and  to  the  east  of  it,  drift  from 

the  Laurentian   axis,  above  referred  to  is,  in  great  abundance.    The  height  of  this 

contour  line  may  for  the  present  be  roughly  stated  at  2,000  foot.     It  is  in  this  tract 

to  the  east,  characterized  by  Laurentian  dibris  that  the  paying  gold-wiishings  of  the 

Saskatchewan  are  situated,  while  in  the  direction  of  the  mountains  the  '    uy'  appears 

■>  run  out  where  the  Laurentian  drift  ceases.    Gold  has  also  been  f< mad  in  paying 

antities  in  tho  parts  of  tho  Athabasca  and  McLeod  Rivers  which  traverse  this 

't-covored  region,  and  the   evidence  seems  to   be  strongly  Indicative  in  all  those 

^ases  of  an  eastern   or  north-eastern    source  for  the  precious  metal.   It  would  thus 

appear,  that  with  the  exception  of  the  regions  of  the  Parsnip  and  Uppor  Poaco,the  Rocky 

Mountain  zone  in  this  part  of  its  length   has  not  so  far  been  proved  to  yield  g^ld 

in  paying  quantity,  but  that  remunerative  placer  deposits  supplied  fVom  the  opposite 

direction,  occur  at  a  greater  or  less  distance  from  the  moantains  on  several  rivers. 

,u  >i,     V.   ;  ,i.-      .     ,      GEORGE  M.  DAWSON. 
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APPENDIX  No.  8. 


EKPOBT  ON  THE  AQRICULTUBAL  OAPABILITIBS  OP  VANOOUTEB  ISLAND,   BT  MB. 
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'    ■    ■*  *  New  Westminsteb,  B.C.,  December,  1879. 

Sib,— I  beg  to  submit  the  following  report  on  the  agriculiural  capabilities  of 
Vancouver  Island  in  oompliance  with  your  instructions  of  L''>d  June  last. 

Vancouver  Island,  lies  between  N.  latitude  48°  20'  and  50°  6.5',  and  W.  longitude 
123°  10'  ano  128°  20'.  Its  extrnme  length  may  be  taken  at  280  statute  miles,  and  its 
average  breadth  at  50  miles;  it';  area  is,  therefore,  about  8,9)0,000  acres.  Its  ex- 
ti-eme  breadth  opposite  Nootka  Sound  is  60  miles. 

The  shore  line,  more  particularly  along  tbo  west  coast,  is  broken  by  numerous 
arms  or  inlets  of  the  sea,  some  of  them  running  far  into  the  interior  of  the  Island, 
which  can  be  crossed  at  several  points  in  a  distance  of  land  travel  less  than  one- 
third  its  breadth. 

The  interior  of  the  Island  witMn  certain  limits,  which  will  be  presently 'defined, 
is  rough  ani  mountainous. 

Quatbino  Sound,  and  a  line  drawn  from  its  eastern  extremity  t'.  Fort  Bupert, 
would  form  the  northern  limit  of  the  highest  interior  mountain  rangjs,  while  their 
southern  limit  may  be  defined  by  a  line  joining  Cowichan  Harbour  with  Port  San 
Juan. 

The  surface  of  the  Island,  beyond  the  limits  above  described,  althou<?h  occasion- 
ally interrupted  by  mountains  of  lonsiderable  altitude,  is  of  a  low,  rolling  or  lumpy 
character.  Between  the  foot  of  the  mountain  slopes  and  the  southern  and  eastern 
coast  lines,  s'retches  a  margin  of  comparatively  flat  land,  varying  from  two  to  ten 
iiiiles  in  breadth,  while  the  rivers  are  iaordered,  in  some  instances,  for  considerable 
distances  farther  inland,  by  narrow  flats. 

Sheltered  by  the  mountains  of  the  interior,  and  protected  by  them  from  exces- 
sive rrlnfall,  the  portion  of  the  Island  last  referred  to,  contains,  as  will  afterwards 
appear,  most  of  the  agricultural  land  known  to  exist,  or  susceptible  of  profitable  set- 
tlement. 

Eeliable  information  respecting  the  interior  of  the  Is'and,  considering  that  the 
more  accessible  portions  have  been  settling  up   since   18^8,  is  astonishingly  meagre. 

In  the  year  1864  an  expedition  was  organized   by  the  Government  and  people, 
under  the  command  of  Dr.  JRobort  Brown,  for  thi   purpose  of  exploring  the  interior 
of  Vancouver  Island.    This  expedition,  composed  in  all   of  60  personn,  and  divided 
into  different  parties  as  circumstances  dictated,  explored  during  the  season  the  lol- 
Jowing  routes : 
1     I.  Across  the  Island  from  the  mouth  of  the  Cowichan  River  to  Nitinat. 
;  I    2.  From  the  east  end  of  Cowichan  Lake  to  Port  San  Juan 
I    3.  From  Sooke  Harbor  to  Cowichan  Harbor. 

4.  Across  the  Island  from  Comox,  by  Alborni,  to  Baitkj^Sound. 

6.  Across  the  Island  from  Nanaimo  to  BariJkjf^  Sound. 

6.  Across  the  Island  from  Alborni  toQualicum. 

On  the  first  of  thene  routes,  embracing  75  miles  of  land  travel,  it  is  reported,  in 
reference  to  the  lower  Cowichan  River,  that,  "  the  surrounding  country  is  in  most 
places  flat,  with  here  and  there  open  tracts.  The  whole  of  the  spar  lands  are  ex- 
oellent,  and  it  would  pay  abundantly  to  dear  them  for  the  value  of  tno  timber  alone." 
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With  roterenco  to  the  land  in  the  interior,  it  is  stated  chat  "patches  of  good  land  are 
found  here  and  there.  On  the  border  of  Foley  Oreeic  there  is  much  good  land  thiuly 
covered  with  maple." 

On  the  second  route,  extending  over  40  miles,  it  is  stated  tftat  "  the  country 
travelled  over  is  totally  unfit  for  agricultural  settlement,"  and  generally  mountain 
pine  and  cedar  everj'^where,  barren  of  grass  and  soil ;  a  home  for  the  deer  and  hei-ds  of 
noble  eik,  but  fit  foi  nothing  else." 

On  the  third  route,  30  miles  in  length,  after  leaving  the  vicinity  of  the  mouth  of 
Sooko  River,  where  the  country  is  said  to  b*-  level  and  the  soil  good,  "  the  country 
lying  to  the  westward  consists  of  conical  hills  covered  with  pinet  very  little  level 
land.  To  the  eastward  it  is  very  rugged,  consisting  of  rocky  eminences  very  thinly 
timberou."  The  only  mention  of  agricultural  land  on  this  route  is  in  respect  to  the 
valley  of  a  small  stream  falling  into  Sooke  Lake,  which  "  seems  to  contain  gpod 
soil." 

On  the  fourth  route,  70  miles,  without  specifying  particular  localities,  this 
general  statement  is  made :  "  We  passed  over  much  timber  land  fit  to  ba  brought  into 
cultivation." 

On  the  fifth[roi'.te,  60'n.Mle8,  Mr.  Leech  writes  in  reference  to  the  country  near 
the  east  coast:  "To  the  eastward,  between  the  Nanaimo  and  Chemaimis  Rivers, 
there  is  an  extensive  plain."  "  1  have  no  doubl  but  there  is  good  agricultural  land 
in  this  place."  After  crossing  three  diwtinct  ranges  of  mountains,  on  approaching  the 
west^coast,  he  suys:  "  We  also  crossed  the  Nitlnut  River,  which  here  flows  through 
an  open  valley  heavily  timbered,  "  and  two  other  good  sized  streams  flowing  through 
very  fine  valleys,  in  wnich  I  believe  there  are  considerable  patches  of  good  land." 
In  reference  to  the  Parita  River,  iiilling  into  BarM«j'  Sound,  it  is  said  that  on  a  lake  at 
its  source  "  a  delta  of  1,000  acres  is  formed  ;  it  could  be  very  easily  cleared  and  made 
available  for  agricultui-e,  a^  would  also  the  valley  through  which  the  Sarita  River 
flows." 

On  the  sixth  route,  20  miles,  it  is  stated  :  "  The  first  portion  of  our  route  for 
six  miles  was  through  a  very  open,  thinly  wooded  fern  country,  well  adapted  for 
grazing."  Beyond  this,  no  mention  is  made  of  any  agricultural  lands  on  the  route, 
between  the  head  Alberni  Canal  and  the  mouth  of  the  Qualicum  River  on  the 
Strait  of  Georgia. 

Mr.  Le  )ch  passed  accross  the  Island  from  the  head  Muchalat  Arm,  on  the  west 
coast  to  the  mouth  of  Salmon  River,  on  Johnson  Strait,  65  miles,  and,  with  the  excep- 
tion off  wide  valley  heavily  timbered,  tirst-rate  soil,"  on  Cameron  Creek,  near  the 
summit,  recorded  the  existence  of  no  agricultural  land  in  the  interior. 

Mr.  Mohun,  an  engineer  acting  under  the  instructions  of  the  '^  '»rnment  of 
British  Columbia  in  1874,  to  explore  that  )>art  of  the  Inland  from  Fort  i-  iport  south- 
ward to  Menzies  Bay,  near  Seymour  Narrows,  a  distance  of  125  mile  )  enetratod  at 
various  point;,  into  the  interior,  lie  roporti  fi,250  acres  of  good  lanu  .or  the  sources 
of  the  Nimkish  River,  which  "  unfortunately  is  cut  up  into  detached  blocks  by  tha 
mountain  spurs  and  gravel  ridges  which  run  down  to  ti;o  extreme." 

With  the  exception  of  some  land  on  the  upper  end  of  tho  Salmon  River,  which 
will  be  afterwards  referred  to,  the  above  is  the  extent  of  agricultural  land  in  the 
interior  which  came  under  the  observation  of  Mr.  Mchun  during  a  season's 
exploration. 

Mr.  Todd,  a  gentleman  who  has  repeatedly  erossod  the  Island,  and  who  has 
seen  "  almost  every  portion  of  the  land  and  all  tho  rivers  and  streams  south  of  a  line 
drawn  from  Cowichan  River  to  the  mouth  of  Alberni  Canal,"  writes  : — "  Beyond  the 
present  settlements  there  is  no  land  fit  for  settlement  except  at  tho  mouths  of  some 
of  the  rivers." 

All  the  information  procurable  at  tho  outset  of  my  exploration,  regarding  the 
agricultural  land,  referred  to  that  portion  of  tho  Island  south  of  Fort  Rupert,  which 
I  have  described  as  principally  occupied  by  tho  interior  mountain  ranges.  Beyond 
the  northern  limit  of  these  mountains,  as  may  be  noticed  from  tho  dock  of  passing 
steamers,  the  country  to  the  uorthorn  exti*emity  of  Yaacouver  laland  is  compara- 
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tively  flat,  and  I  was  in  hopes  that  an  exploration  of  this  section  would  result  in  the 
discovery  of  a  considerable  amount  of  agricultural  land.  These  expectations  were 
not  realized. 

Having  examined  the  east  coast  to  within  a  few  miles  of  Cape  Scott,  I  crossed 
from  Fort  Eupert  to  Rupei-t  Arm  at  the  head  of  Quatsino  Sound,  and  thence  by  the 
west  arm,  traversed  the  centre  of  ihe  Island  to  within  a  short  distance  of  its  northern 
end,  while  explorations  were  also  made  from  Eupert  Arm  southward.  The  area 
thus  examined  contains  very  little  agricultural  land.  Near  the  eadt  coast,  patches  of 
good  land  are  mot  with,  but  thoy  are  so  far  apart  as  to  render  them  practically  use- 
less for  agriculture.  The  interior  country  consists  of  low,  rocky  and  gravelly  hills, 
generally  thickly  wooded,  and  interspersed  with  small  swamps  and  lakes.  Opea 
tracts,  which  might  be  made  available  for  pasture,  are  visible,  on  the  sides  and 
summits  of  some  of  the  hills. 

The  conclusion  at  which  I  have  arrived  from  the  foregoing  evidence,  and  from 
other  information  furnished  me  by  those  personally  acquainted  with  some  of  the 
localities  referred  to,  is,  that  the  interior  of  Vancouver  Island  is  destitute  of  any 
inducement  to  agricultural  settlement,  but  without  long  and  laborious  explorations 
it  would  be  unwise  to  announce  us  a  certainty  that  such  is  the  case,  and  it  may  be 
farther  remarked  that,  in  connection  with  the  vast  and  earied  mineral  resources, 
which  are  sure  of  development  at  no  distant  date,  the  area  of  cultivable  land  id  the 
interior,  small  though  it  bo,  is  of  the  utmost  importance. 

I  will  now  proceed  to  utilize  the  information  acquired  during  the  examinations  of 
last  season,  in  estimating  the  agricultural  capabilities  of  Vancouver  Island;  in  doing 
wWch  it  will  be  convenient  to  observe  the  following  divisions  : — 

1.  The  Northern  division,  embracing  the  Island  from  Cape  Scott  on  the  north  fto 
a  line  joining  Seymour  Narrows  and  Nootka  Sound  on  the  south. 

2.  The  Central  division,  extending  southward  to  the  Qualicum  River  and 
Alberni  Canal. 

H,  The  Southern  division,  embracing  the  remainder  of  the  Island  to  the  south- 
ward. 

The  area  of  the  first  or  Northern  Division  may  be  taken  at  4,100,000  acres,  of 
which  I  estimate  that  there  are  cultivable : — 

Aorei. 

North  of  Fort  Rupert,  including  land  in  the  interior,  and  on 

the  west  coast 15,000 

On  the  Nimkish  River 6,500 

On  the  Cokish  River  and  tributaries 2,000 

On  the  Adf.ms  River 4,000 

On  the  Salmon  River .5. 25,000 

62,000 
Add  for  land  in  the  interior,  and  on  the  west  coast  south  of 

Quatsino 25,000 

Total  cultivable  land  in  the  Northern  division 77,000 

Of  this  amount  the  land  suitable  for  immediate  settlement  does  not  exceed 
80,000  acres.  The  remainder  is  partly  very  difficult  of  access  from  the  seaboard,  and 
probably  too  high  for  successful  cultivation,  and  partly  situated  on  the  north  end  of 
the  Island,  whore  the  temperature  ot  the  soil  is  kept  low  by  the  cold^northwest  blasts 
which  sweep  across  it  from  the  North  Pacific  Ocean.  In  this  division,  a  li;*.le  culti- 
vation has  been  done  at  Fort  Rupert,  and  on  the  Chiokseeway  River  a  few  railea  to 
the  southward. 

The  area  of  the  second  or  Centi-al  division  may  betaken  at  2,190,000  acres.  It 
embraces  the  fertile  and  important  settlement  of  Comoz,  and  I  estimate  that  it  ood- 
tftins  of  cultivable  land : — 
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Acres. 

Bordering  on  Ifenzies  Bay 5,000 

Between  Menzies  Bay  and  Comox  settlement,  including  land 

on  Duncan  and  Campbell  Kivcrs 20,000 

la  and    near   the  Comox  settlement,    including  land   under 

cultivation 5,000 

Prom  Comox  to  Qoalicum  River 7,000 

3T,000 
Add  for  land  in  the  interior  and  on  the  west  coast 20,000 

Total  amount  of  cultivable  land  in  the  second  division      67,000 

Of  this  amonnt  30,000  acres  may  bo  taken  as  fit  for  settlement.  On  the  Duncan 
and  Campbell  Rivers  there  are  patches  of  open  hitid  with  considerable  intervening 
stretches  covered  with  light  maple,  easily  cleared.  In  the  Comox  settlement  most 
of  the  open  land  is  occupied,  but  in  the  vicinity  there  is  a  large  area  lightly  tim- 
bered, which  might,  at  a  comparatively  small  outlay,  be  brought  under  cultivation. 
From  Comox  to  Qualicum  River  the  country  is  mostly  .thickly  wooded. 

The  area  of  the  third  or  southern  division  is  2,670,000  acres,  aud  inclu'les  the 
settlements  of  Nanaimo,  Cowichan  and  Victoria  and  neighbourhood.  The  extent  of 
cultivable  land  may  be  taken  as  follows : — 

Acres. 

From  Qualicum  River  to  Departure  Bay,  including  land  on 

Englishman's  River  and  Nanoose  Bay 10,000 

Departure  Bay  to  Oyster  Harbor,  including  land  under  >    iti- 

vation  in  Nanaimo  settlement  30,000 

Oyster  Harbor  to  head  of  Saanich  Arm,  including  settlement 

of  Cowichan 75,000 

From  head  of  Saanich  Arm  to  the  Strait  of  Fuca,  including  the 

Saanich  Peninsula .    126,000 

240,000 
Add  for  land  in  the  interior , 15,000 

Total  amount  of  cultivable  land  in  Southern  division. .    265,000 

ABSTRACT. 

Fztent  of  cultivable  land  in  1st,  or  Northern  division 77,000 

"  "  2nd,  or  Central  division 67,u00 

"  ^        .     3rd,  or  Southern  division 265,000 

Total  extent  of  cultivable  land  in  Vancouver  Island  ....    389,000 
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It  ia  safe  to  assnme  that  of  this  extent,  300,000  acres  are  eminently  adapted,  in 
respect  of  situation  and  fertility,  for  remunerative  agriculture. 

The  following  table,  exhibiting  a  summary  of  detailed  information  collected 
throughout  the  different  settlementa  daring  the  last  season,  is  believed  to  be  a  near 
approximation  to  accuracy : — 
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From  the  abovo  table  it  appears  that  1,265  persons  are  supported  by  and  em- 
ployed in  the  cultivation  of  8,751  acres,  but  I  am  of  opinion  that  the  present  farming 
population  could,  if  the  circumstances  of  the  country  either  dumanded  or  justified  it, 
Buccesfifuily  cultivate  an  extent  of  land  60  per  cent,  in  excess  of  that  already  under 
cultivation.  This  being  the  case,  it  is  easy  to  see  that  with  300,000  acres  of  cultiv- 
able land,  Vancouver  Island  could  support  an  agricultural  population  of  25,000  to 
80,000. 

In  reference  to  the  soil  of  Vancouver  Island,  it  may  be  said  that  it  is  uncom- 
monly fertile  and  admirably  adapted  to  the  production  of  the  various  cereals  and 
root  crops,  and  instances  are  not  wanting  where  the  land,  after  having  been  cropped 
continuously  for  15  yeara,  with  little,  if  any  manure,  is  still  yielding  fair  crops. 
Peaches,  melons,  tomatoes  and  e;rape8,  ripen  in  the  open  air  on  the  Saanich  peninsula 
and  other  places,  where  the  exposure  is  favourable,  and  the  hop  vine  has  of  late  years 
been  successfully  cultivated  in  several  localities. 

The  following  may  be  taken  as  the  average  yield  per  acre  of  land  in  good  order : 

Wheat 30    to    40  bushels. 

Barley 35    to    45       " 

Oats 50    to    60       " 

Potatoes , 150    to  200       " 

Hay 1^  to      2}  tons. 

Turnips 20    to    25       " 

I  am  assured  by  a  gentleman  farming  in  Victoria  district,  that  his  land  has  pro- 
duced as  high  as  90  bushels  of  oats  per  acre  ;  and  in  the  Cowichan  settlement  I 
met  with  one  instance,  at  least,  where  the  yield  of  turnips  per  acre  was  fully  45  tons. 

Through  nearly  the  whole  Island,  excepting,  of  course,  the  mountainous  portions, 
I  believe  cattle  can  support  themselves  at  certain  seasons  on  the  undergrowth  and 
pasture  of  the  forests,  but  as  partial  stall-feeding  is  necessary  during  winter,  I  do  not 
think  that  the  pastoral  advantages,  apart  froi;.  their  being  valuable  auxiliaries  to 
agriculture,  are  of  much  importance. 

With  respect  to  the  climate  I  have  the  united  testimony  of  the  farming  com- 
munity, after  a  lengthy  experience,  that  with  due  diligence  and  care  on  their  part, 
the  crops  will  alwavs  mature,  and  can  bo  gathered  in  good  condition  ;  and  a  calamity 
such  as  the  loss  of  crops  from  the  waywardness  of  the  climate  is  a  thing  unknown. 
This  assurance  obviates  the  necessity  of  attempting  to  establish  the  suitableness  of 
the  climate  by  scientific  data. 

It  must  be  confessed  that  the  tabulated  exhibit  of  actual  agricultural  operations 
in  the  districts  named,  is  chiefly  remarkable  for  the  smallnessof  results ;  and  consider- 
ing the  age  of  some  of  these  settlements,  one  is  indeed  forced  to  admit,  what  the 
farmers  themselves  admit,  that  it  is  still  the  day  of  small  things  in  so  far  as 
agriculture  on  Vancouver  Isliind  is  concerned.  As  will  be  seen,  only  about  11  per 
Cent,  of  the  available  agricultural  land  on  the  Island  has  been  taken  up,  while  of  the 
33,570  acres  taken  up,  only  26  per  cent,  has  been  brought  under  cultivation.  It 
seems  but  right  that  Homo  of  the  causes  contiibuting  to  this  state  of  things  should  be 
glanced  at.  They  are  not  to  bo  found  in  the  soil,  for  richer  noil  nowhere  exists; 
nor  are  they  traceable  to  the  climate,  for  that  has  been  assured  from  long  experience, 
while  the  farmers  are  thrify,  energetic  and  industrious.  They  are  chiefly  as 
follows  : — 

The  high  price  of  farm  labour.  The  distance,  and  in  some  instances,  the  in- 
different communication  between  field  and  market,  and  consequent  margin  necessary 
to  cover  hifjh  freight  chargen,  wharfage  and  middle  men's  profits. 

The  fact  that  when  the  market  is  reached,  it  isoften  found  to  be  glutted  by  surplus 
produce  sent  in  from  adjacent  United  States  territory,  at  less  expense  than  Island 
produce. 

A  large  majority  of  those  resorting  to  British  Columbia,  having  come  to  mine 
for  the  precious  metals,  comparatively  i'uw  have  been  found  willing  to  betake  them- 
aelves  to  the  less  exciting  occupation  t.r  agriculture. 
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With  an  increase  of  population,  and  the  consequent  competition  in  labour  as  well 
as  in  the  productions  of  the  soil,  these  disadvantages  will  disappear,  and  I  am  con- 
fident that  Vancouver  Island  possesses  sufficient  latent  agricultural  resources  to 
furnish,  when  utilized,  a  substantial  element  in  contributing^to  the  future  prosperity 
of  British  Columbia. 

With  the  exception  of  a  few  openings,  Vancouver  Island  is  densely  wooded  from 
end  to  end.  The  most  valuable  varieties  of  timber,  in  a  commercial  view,  stated  in 
the  order  of  the  importance,  are  the  Douglas  fir,  the  red  cedar,  the  white  pine,  and 
the  spruce  fir. 

The  firHt  named,  sometimes  growing  to  an  enormous  size,  is  found  throiK^'  it 
the  Island,  but  more  plentifully  in  the  southern  and  middle  districts.  It  gradually 
disappears  up  to  latitude  52°  N.,  beyond  which  it  is  seldom  seen.  The  red  cedar 
and  spruce  fir  are  widely  distributed,  but  are  most  abundant  near  the  sea  coast.  The 
white  pine  is  confined  to  particular  localities,  generally  inland,  to  which  access  is 
difficult. 

On  nearly  every  inlet  on  the  west  coast,  valuable  timber  tracts  have  been  found, 
Alberni  Canal  and  Quatsino  Sound  seem  to  be  especially  distinguished  for  the  excel- 
lence of  the  Douglas  fir  and  spruce,  with  which  their  shores  are  lined.  The  same 
varieties  are  found  in  abundance  on  the  east  coast,  from  Menzies  Bay  to  Comox,  and 
on  the  rivers  that  fall  into  the  Strait  of  Georgia,  between  these  points. 

On  the  higher  portion,  of  the  valley  of  Campbell  Eiverand  on  the  Comox  River, 
in  addition  to  extensive  tracts  of  fir  and  spruce,  there  are  considerable  quantities  of 
white  pino.  Lumbering  operations  are  being  carried  on  to  a  considerable  extent 
between  Comox  and  Nanaimo,  mostly  in  the  vicinity  of  the  coast. 

On  the  Nanaimo  Eiver,  I  am  informed  by  a  practical  lumberman,  there  are  suffl- 
oient  fir,  spruce  and  pine  to  afford  ten  years'  employment  to  a  large  lumbering  camp. 

The  lower  portion  of  the  Chemainus  Eiver  valley,  in  the  Cowichan  district,  is 
covered  with  the  finest  timber,  and  I  have  been  informed  by  the  Hon.  Mr.  Smithe 
that,  for  thirty  miles  or  more  upward,  this  valley  contains  large  quantities  of 
excellent  fir  and  spruce,  while  on  the  higher  portions  of  the  country,  in  the  vicinity 
of  the  river,  are  considerable  areas  of  white  pine. 

On  the  Cowichan  River  and  Lake  it  is  estimated  that  there  is  timber  enough  to 
produce  two  thousand  million  feet  board  measure  of  marketable  lumber. 

These  are  all  the  localities  which  seem  to  merit  special  notice  as  abounding  in 
timber  of  a  serviceable  character.  On  nearly  everypart  of  Vancouver  Island  more  or 
less  marketable  timber  can  be  found,  a  fact  which  certainly  adds  greatly  to  the  value 
of  its  industrial  reaoorces. 

lam,  Sir, 

Totir  obedient  wrvant, 

JOSEPH  HUNTEB. 

Sandfoed  Fleming,  Esq.,  C.M.G., 
Ottawa. 
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UEUORANDUM  ON  THE  QUEEN  CHARLOTTE  ISLANDS,  BRITISH  COLUMBIA,  BY  OEOROE  M. 
DAWSON,  D.S.,  A.R.8.M.,  P.Q.S.,  ASSISTANT  DIBEOTOE,  OBOLOQIOAJL  SURVEY  OF 
CANADA.* 

The  Queen  Charlotte  Islands  form  a  compact  group,  separated  from  the  mainland 
and  its  adjacent  islands  by  wide  water-ways,  viz: — to  the  north  by  Dixon's  Entrance 
from  the  southern  extremity  of  Alaska,  to  the  east  by  a  strait  called  Hecate  Strait 
on  some  recent  charts,  from  the  mainland  of  British  Columbia.  The  mountain  range 
forming  the  axis  of  these  islands  lies  in  a  north-north-west,  south-south-east  bearing, 
and  is  thenortherly  continuation  of  that  of  Vancouver  Island  and  the  Olympian  Moun- 
tains of  Washington  Territory.  The  extreme  length  of  the  islands  from  Cape  St.  James 
to  North  Island  is  one  hundred  and  fifty-five  geographical  miles,  the  width,  at  right- 
angles  to  the  bearing  above  given,  in  one  place  about  fifty  miles.  The  area,  owing 
to  the  uncertainty  in  longitude  of  points  on  the  western,  as  compared  with  the 
eastern  coast,  cannot  be  given  with  any  accuracy. 

The  group  consists  from  south  to  north  of  three  large  islands,  named  .Prevost, 
Moresby  and  Graham  Islands,  but  also  includes  many  smaller  islands,  islets  and 
rocks.  The  separation  of  the  larger  islands  may  be  said  to  be  accidental,  as  it  does 
not  depend  on  nny  great  structural  feature,  but  on  the  casual  inosculation  of  inlets  or 
fiords,  which  jharacterize  both  the  eastern  and  western  coasts.  The  higher  parts  of 
the  mountainous  axis  of  the  islands  is  included  between  latitudes  52°  30'  and  53°  20', 
extending  from  Ju.an  Perez  Sound  to  some  distance  north  of  Skidegate  Inlet.  Moun- 
■  tains  estimated  at  4,000  feet  in  height  are  here  numerou8,'and  carry  on  their  northern 
sides  pretty  extensive  patches  of  snow  throughout  the  summer.  A  few  peaks  pro- 
bably reach  5,000  feet  in  elevation.  It  is  doubtless  to  this  part  of  the  range  that  the 
name  Sierra  de  San  Cristoval  was  applied  by  Juan  Perez,  the  discoverer  of  these 
islands.  To  the  south  the  mountainous  axis  decreases  in  elevation,  summits  exceeding 
2,000  feet  being  quite  exceptional  about  Houston  Stewart  Channel.  To  the  north- 
ward the  range  also  continues  with  decreased  height,  and  becomes  diffuse.  At  the 
head  of  Masset  Inlet  few  of  the  mountains  appear  to  exceed  1,500  feet,  and  their  forms 
are  rounded ;  near  North  Island,  the  hills  do  not  surpass  a  low  hundred  feet. 

From  the  southern  extremity  of  the  islands  to  Cun.shewa  Inlet,  on  the  east 
coast,  there  is  little  flat  land,  and  probably  none  suited  j  agriculture,  though 
the  Indians  cultivate  small  potato  patches  in  a  nambr  of  places  close  to  the 
shore.  The  shores  are  generally  bold  and  rocky,  n  a  often  plunge  into  deep 
water  without  any  beach  The  whole  surface  of  the  country,  oven  where  its  rocky 
character  would  seem  most  unfavourable  to  vegetation,  's  densely  covered  with  coni- 
ferous trees,  which,  in  sheltered  valleys — esnocially  on  tho  oastern  coast — frequently 
attain  a  largo  size.  The  eastern  coast,  in  this  partof  itu  lotigtlj,  was  found  to  be  dis- 
sected by  inlets  in  a  manner  not  indicated  on  the  sketch  which  has  formerly  appeared 
on  the  chart.  These  are  for  the  most  part  deep  and  tiord-liko,  and  often  walled  in 
by  high  mountains.  The  western  coast  of  this  part  of  the  islands  is  probably  similar 
in  character,  with  many  inlets  not  yet  explored. 

The  promontory  between  Cumshewa  and  Skidegate  Inlets  is  low,  nearly  level, 
and  densely  wooded  with  trees  which  in  some  pkces  are  of  very  fine  growth.     The 


*  Transmitted  for  publiontlon  in  adrance  of  tbe  forthcomiDg  detailed  report  on  the  explorationi  of 
1878,  hy  permisBion  of  A.  K.  0.  Helwyn,  F.B.S.,  F.Q.H.,  Director,  Geological  tiuTyej  of  Canada. 
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shore  forms  two  or  three  shallow  bays.  It  is  low  and  strewn  with  boulders,  and 
flats  are  bared  at  low  tide  a  long  way  off.  Skidegate  Channel,  separating  Moresby 
and  Graham  Islands,  is  very  narrow  for  some  miles,  with  many  rocks,  and  is  in  fact 
nearly  dry  at  low  water  for  a  considerable  distance,  and  therefore  quite  unsuited  as  a 
passage  for  anything  lai-gor  than  a  canoe  or  boat.  From  the  low  land  found  near  the 
southern  entratice  to  Skidegate  Inlet,  the  moun'aiins  gradually  increase  in  elevation 
to  the  centre  of  the  islands ;  beyond  which,  toward  the  west  coast,  though  rugged 
and  with  scarcely  a  vestige  of  soil,  they  seldom  exceed  2,000  feet  in  height. 

Graham  Island  may  be  divided  into  two  differently  characterized  regions  by  a 
lino  drawn  from  Image  Point,  Skidegate  Inlet,  to  the  mouth  of  the  Jal-un  River  on 
the  north  coast.  To  the  south-westward  of  this  line,  is  a  country  hilly  and  even 
mountainous,  but  so  far  as  observed  almost  always  densely  forest-clad,  with  trees 
■which  attain  a  large  size  where  not  too  much  exposed.  North-eastward  lies  a  low, 
flat  or  gently  undulating  country  which  probably  seldom  exceeds  300  feet  in  eleva- 
tion, and  is  based  on  wide-spread  drilt  deposits  and  rocks  of  Tertiary  age.  lais  coun- 
try is  also  densely  wooded,  the  trees  often  attaining  magnificent  dimensions.  The 
coast  from  Skidegate  to  Rose  Point  or  Nai-koon  and  thence  to  the  entrance  to  Masset, 
is  generally  low,  to  the  eastward  often  marked  by  cliffs  of  clay  and  sand,  but  fringed 
always  by  a  sandy  or  gravelly  beach,  on  which  the  Indians  frequently  walk  from  the 
Masset  villages  to  that  of  Skidegate.  Between  the  shore  and  the  edge  of  the  forest, 
is  generally  a  zone  of  grass-covered  sand-hills,  produced  by  the  action  of  the  wind  in 
heaping  together  the  sand  from  the  shore.  These  would  form  good  grazing  lands, 
butare  unsuited  to  agriculture.  With  this  exception,  and  that  of  swamps,there  appears 
to  be  no  part  of  the  countiy  free  from  forest.  The  coast  between  Skidegate  and 
Masset  being  exposed,  without  harbors,  and  shoal,  is  dangerous  of  approach  by 
vessels,  but  the  wooded  country  is  rendered  accessible  by  Masset  and  Virago  Sounds 
and  their  connected  waters. 

The  well-known  Douglas  fir  does  not  occur  on  the  Queen  Charlotte  Islands,  find- 
ing its  northern  limit  on  the  outer  coast  at  the  north  end  of  Vancouver  Island.  The 
forest  is  chiefly  composed  of  Menzies  spruce  (Abies  Menziesii),  the  western  cedar 
{Thuja  gigantea)  and  the  western  hemlock  (Abies  Mertensiana).  The  yellow  cypress 
(Cupr  isNutkatensis)  alsooccurs,  though  seldom  in  large  groves,  and  generally  scat- 
tered (1.  CI-  the  more  barren  and  rocky  portions  of  the  hill  slopes.  Of  the  trees  above 
mentioned,  Menzies  spruce,  the  cedar  and  the  cypress  are  the  most  valuable  for  lum- 
ber, and  though  the  first  named  is  not  considered  equal  to  the  Douglas  fir  for  most 
purposes,  it  must  ere  long  become  valuable,  and  can  bo  obtained  of  excellent  quality, 
and  in  almost  inexhaustible  quantity  in  these  islands.  Skidegate  Inlet  would  be 
convenient  in  many  respects  us  a  site  for  saw-mills,  but  Naden  Harbor,  or  Masset, 
are  better  situated  for  this  purpose,  aftbrding  easy  access  to  a  large  area  of  wooded 
country. 

The  great  growth  of  the  trees  and  the  comparative  immunity  of  the  woodl'.nd 
fi'om  forest  fires  depend,  in  great  measure,  on  the  damp  character  of  the  climate  of 
the  islands,  which  is  also  evinced  in  many  other  ways.  The  heaviest  rain-fall  is, 
however,  lodl,  taking  place  on  the  western  mountainous  axis ;  and  it  may  often  be 
noted  that  while  heavy  rain  is  there  falling,  the  sky  is  comparatively  clear  over  the 
strait  to  the  eastward.  From  this  circumstance  the  triangular  area  of  low  land 
forming  the  north-eastern  part  of  Graham  Island  is  not  subject  to  an  extremely 
heavy  rain-fall,  and  would  appear  to  be  well  suited  to  agriculture,  but  for  the  dense 
forest  covering,  which  at  the  present  time  it  will  not  pay  to  remove.  The  Hudson 
Bay  Company  have  a  post  at  Masset,  where  for  some  years  cattle  have  been  kept,  or 
rather  have  kept  themselves,  grazing  on  the  sand-hills  in  the  vicinity  of  the  coast  and 
requiring  no  attention  summer  or  winter.  Betwuen  Masset  and  Skidegate  a  consider- 
able number  of  animals  might  live  in  this  way,  and  it  has  been  proposed  to  winter 
mules  and  horses  from  Cassiar  in  this  country.  In  winter  the  rainfall  in  the  islands 
is  generally  very  heavy,  with  persistently  overcast  sky,  and  gales  more  frequent  and 
violent  than  those  experienced  on  the  coast  further  southward.  Snow  occasionally 
iklls  to  a  oOQsiderablo  depth,  but  does  not  lie  long,  except  in  the  mouataios.    In  the 
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winter  of  ISII-IS  no  snow  fell  on  the  low  lands.    In  that  of  1878-79  snow  lay  on  the 

f  round  at  Masset  for  about  a  month,  and  it  was  the  most  severe  of  which  the  natives 
ad  any  knowledge. 

Various  attempts  at  mining  have  been  made  in  thp  Queen  Charlotte  Islands,  but 
have  BO  far  all  proved  unsatisfactory.  The  first  of  these  was  in  1852  at  Mitchell,  or 
Gold  Hiirbour,  on  the  west  coii,st  of  Moresby  Island,  whence  specimens  of  gold  were 
brought  by  the  natives.  These  falling  into  the  hands  of  the  Hudson  Bay  Company, 
an  expedition  was  sent  to  examine  the  locality.  A  considerable  quantity  of  gold  was 
obtained,  but  the  vein,  which  was  small,  evoi;tually  disappeared  entirely,  and  though 
a  number  of  miners  have  subsequently  "  prospected"  the  locality,  nothing  further  of 
value  has  been  discovered.  There  are  no  alluvial  deposits,  and  owing  to  the  wooded 
character  of  the  country  it  is  difficult  to  examine  farther  than  the  shores.  The  rocks 
of  this  part  of  the  islands  appear,  however,  to  be  similar  to  those  abundantly  repre- 
sented elsewhere,  especially  to  the  south  and  east,  and  it  is  not  unreasonable  to 
suppose  that  other  valuable  auriferous  localities  may  yet  be  found. 

At  Skidegate  a  large  sum  of  money  has  been  spent  in  endeavouring  to  open  a  coal 
mine.  The  coal  is  anthracite  and  of  excellent  quality,  but  the  seam  where  examined 
is  rather  thin  and  irregular.  Had  more  attention  been  devoted  to  tracing  the  seam 
from  point  to  point  on  the  surface  its  true  value  would  now  be  better  known.  The 
horizon  which  the  coal  occupies  is  a  clearly  defined  one,  and  the  general  fact  that  it 
continues  to  show  more  or  less  anthracite  has  been  proved  in  several  localities  many 
miles  apart.  Till  further  explorations  of  a  practical  character  have  been  carried  out, 
it  will  be  difl^cult  to  speak  definitely  of  the  value  of  the  region.  It  may  at  least  be 
said  to  be  promising,  and  in  view  of  the  importance  attaching  to  the  possible  dis- 
covery of  extensive  deposita  of  anthracite  on  the  Pacific  coast,  worthy  of  further  at- 
tention.   The  total  quantity  of  coal  so  far  extracted  amounts  to  about  SCO  tons. 

Eocks  of  the  coal-bearing  formation  occupy  the  north  shore  of  Cumshewa  Inlet, 
and  the  greater  part  of  both  shores  of  Skidegate  Inlet,  and  extend  thence  indefinitely 
north-westward.  They  are  found  again  at  the  north-western  extremity  of  Graham 
Island  and  on  North  Island,  but  eomewhat  changed  in  character,  and  with  no  aproar- 
ance  of  coal ;  which,  in  the  form  of  thin  seams,  and  small  rounded  masses  inc'm'lod  in 
sandstone,  is  not  wanting  in  many  places  in  Skidegate  and  Cums'.iewa  Inlpts.  The 
rocks,  from  attitudes  nearly  or  quite  vertical  in  the  vicinity  of  the  mountuinoaiaxis, 
where  the  anthracite  has  been  found,  become  gently  undulating  and  nearly  hoHzonlal 
eastward,  whore,  should  coal  bo  discovered  it  may  probably  bo  found  to  be  bituminous. 
Lignite  coals  of  Tertiary  date  have  been  found  in  the  upper  part  of  Masset  Inlet, 
at  Skonun  Point  on  the  north  coast,  and  near  the  entrance  to  Skidegate  inlet. 
These,  however,  in  a  country  so  abundantly  supplied  with  wood  are  comparatively 
unimportant. 

Traces  of  copper  ores,  in  some  cases  associated  with  galena,  have  been  found  in 
a  number  of  places.  An  attempt  to  work  a  deposit  ot  copper  has  been  made  at 
Skincuttle,  and  a  second  at  Copper  Bay,  between  Skidegate  and  Cumshowa  Inlets. 
The  latter  appears  to  be  the  most  promising  localitj  .  Many  others  may  eventually 
be  found  as  the  islands  become  better  known. 

An  apparently  important  deposit  of  magnetic  iron  ore  occurs  at  Harriet  Harbour 
Skincuttle  Inlet.  Specimens  collected  here  have  proved  rich  on  analysis,  containing 
from  58  to  G9.8  per  cent,  of  iron. 

The  fur  trade,  and  more  particalarly  the  trade  in  the  skins  of  the  sea-otter,  first 
brought  the  Queen  Charlotte  Islanc  s  into  notice,  and  toward  the  end  of  the  last  cen- 
tury these  islands  and  the  adjacent  coasts  were  frequently  visited  by  vessels  sailing 
under  the  English,  American  and  other  flags.  The  natives,  stimulated  in  the  pursuit 
of  the  sea-otter,  soon  rendered  it  OKtreraoiy  scarce,  since  which  time  few  vessels  but 
small  coasters  engaged  in  Indian  trade  have  resorted  to  the  islands.  The  fur  trade 
is  now  comparatively  unimportant.  Seaottor  skins  are  still  obtained  in  small  num- 
bers, with  those  of  the  fur-seal  and  a  limited  number  of  skins  of  the  black  bear, 
mai*tin  and  otter. 
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The  natives  of  the  Queen  Charlotte  Islands,  known  as  Haidas,  live  almost 
entirely  on  tisb,  especially  halibut.  To  the  north  of  a  line  drawn  from  the  entrance 
of  Skincuttle  Inlet  northeastward  acrots  Hecate  Strait,  the  depth  of  the  water  never 
exceeds  100  fathoms  and  is  generally  very  much  loss.  A  similar  shallow  area,  with 
a  probable  width  of  ten  or  twelve  miles,  borders  Graham  Island  to  the  north,  and  it  is 
also  probably  comparatively  shoal  for  some  distance  oflF  the  west  coast  of  the  northern 
part  of  the  same  island.  These  banks,  swept  by  strong  tidal  currents,  with  the 
shore  lines  of  the  inlets  and  fiords,  constitute  the  feeding-grounds  of  the  halibut  and 
other  fishes,  and  by  their  exceptional  extension  account  for  the  great  abundance  of 
fish  to  be  found  in  the  vicinity  of  the  islands. 

The  halibut  is  the  most  important,  and  though  it  has  not  yet  been  found  mar- 
ketable either  salted  or  canned,  if  means  were  adopted  by  which  it  might  be  carried 
in  a  fresh  state  to  the  southern  markets,  an  extensive  fishery  might  be  maintained. 

The  dog-fish,  found  in  great  abundance,  is  taken  for  the  manufacture  of  oil,  and 
a  small  establisbmeot  is  already  at  work  in  this  business  at  Skidegate,  besides  less 
systematic  operiUions  by  the  Indians. 

Salmon  of  two  or  more  species  run  up  many  of  the  streams  in  large  numbers, 
especially  in  the  autumn.  Tney  are  taken  by  the  natives  in  weirs  and  by  sp«aring, 
but  PS  none  of  the  rivers  are  large  the  opportunities  for  establishing  canneries  are 
not  do  good  as  in  other  parts  of  the  Province.  Herrings  are  very  abundant  in  some 
pieces,  especially  in  the  vicinity  of  Skidegate  at  certain  seasons.  A  species  of  pol- 
lock or  coal-fish  is  caught  in  large  numbers  in  deep  water  in  some  parts  of  the  west 
and  north  coasts  of  the  islands.  It  is  prized  by  the  Haidas  as  a  source  of  edible  oil 
which  some  tribes  use  instead  of  that  of  theoolachen.  The  latter  fish  does  not  occur 
in  the  vicinity  of  the  islands.  Flouniera  and  plaice  abound  in  some  localities.  A 
true  cod,  probably  the  same  species  as  that  for  which  vessels  sail  from  San  Francisco 
to  the  Okhotsk  Sea,  is  found,  out  is  not  sought  after  by  the  natives,  though  it  may 
occur  abundantly  on  some  banks  at  certain  seasons.  The  saine  remark  applies  to 
the  mackerel,  of  which  a  species  is  found.  Smaller  fish,  such  as  the  various  species 
of  rock-cod  and  the  shellfish,  which  form  at  times,  au  important  item  in  the  native 
diotaiy,  it  is  unnecessary  to  mention  particularly. 

There  are  many  good  harbours  in  the  islands.  Of  these  Rose  Harbour  on  Houston 
Stewart  Channel  is  the  most  southern,  and  is  easily  entered  either  from  the  south  or 
west  coasts.  Harriet  Harbour,  on  Skincuttle  Inlet,  is  a  good  anchorage,  with  an 
average  depth  of  eight  fathoms.  Echo  Harbour,  on  Darwin  Sound,  is  small  but 
remarkably  well  sheltered,  the  depth  being  from  ten  to  fifteen  fathoms.  Eock-fish 
Harbor,  on  Selwyn  Inlet,  is  easily  entered  and  well  land-locked ;  depth  from  thirteen 
to  twenty  fathoms,  with  an  anchorage  for  small  craft  in  less  water.  The  entrance 
to  Cumshewa  Inlet  is  over  a  bar  on  the  north  side,  which,  according  to  the  sketch 
published  by  the  Admiralty,  has  a  depth  of  seven  fathoms.  Skidegate  Inlet  has  been 
carefully  surveyed,  and  a  map  is  published  by  the  Admiralty.  The  entrance  is 
protected  by  a  bar  through  which  two  channels  pass  with  least  depths  of  eleven  and 
three  and  a-half  fathoms  respectively.  Masset  Sound  must  be  approached  with  cau- 
tion, till  a  complete  survey  shall  have  been  made  of  it.  Virago  Sound  appears  to  be 
an  excellent  harbour,  and  within  the  bar — on  which  thiee  to  three  and  a-half 
fathoms  is  found — it  opens  to  Naden  Harbor,  a  fine  sheet  of  water,  with  an  average 
depth  of  about  ten  fathoms,  and  completely  land-locked.  On  the  west  coast  Port 
Kuper  has  been  surveyed,  and  a  sketch  of  it  published  by  the  Admiralty.  Tasoo 
Harbour,  iurther  south,  is  reputed  fi  be  extensive,  and  there  are  probably  other 
anchorages  yet  undiscovered. 

The  Haidas,  or  natives  of  the  Queen  Charlotte  Islands,  probably  now  number 
scarcely  2,000,  including  all  who  call  the  islands  their  home,  even  though  seldom 
residing  there.  They  are  of  the  same  race  with  the  Kaigani  Indians  of  the  southern 
part  of  the  Prince  of  Wales  Islands  of  Alaska,  who,  according  to  a  recent  estimate, 
Dumbet  300.  Though  unfortunately  much  demoralized,  owing  to  the  habit  of  fre- 
quenting Victoria  and  other  towns,  the  people  are  naturally  more  intelligent  than 
most  of  the  natives  of  the  coast    They  appear  to  be  peculiarly  apt  in  the  simpler 
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rnochanical  arts,  and  aro  expert  and  bold  canocmen.  They  nro  froquontly  employed 
on  coasting  veHHel«,  and  would  boot  C8^e^ti»l  wei'vico  as  assiHtiintH  in  mills  or  tinhones 
e8tal)lii>hed  on  the  islands.  No  sii-pn  have  yet  bpen  taken  todoawuy  with  the  Indian 
title  to  the  lands  of  the  Queen  Charlotte  Islands.  Small  tracts  of  land  have  been 
secured  by  special  purchase  in  several  insiances,  but  owinfj  to  the  strict  ideas  of 
ownership  among  the  Haidas,  the  manner  of  the  abolition  of  the  Indian  title  may  be 
a  difficult  question. 


VI  oroBiA,  B.C. 
30ih  May,  1879 


GEORGE  M    DAWSON. 

D.S.,  A.R.S.M.,  P.G.S. 
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APPENDIX  No.  10. 


NOTXS  ON  THE  bOUTE  OF  THE  CANADIAN   PAOIFIO    RAILWAY    THBOCaH  BRITISH  OOLDUBIA, 
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BT    MAJOR-QENERAL 
BRITISH   COLUMBIA. 


HOOOY,   R.B.,    FORMSRLT   COMMANDING    B07AL   XNOINXIBS    IN 


These  notes  have  reference  to  the  following  considerations,  viz. : — 

1.  Overland  transit  of  commerce,  and  passengers  to  and  from  Asiatic  and  other 
countries. 

2.  Dominion  requirements  as  to  extended  occupation  of  Dominion,  and  develop- 
ment of  its  permanent  interests. 

3.  Cost  of  construction  with  cost  of  maintenance. 

4.  Eevenue  towards  meeting  cost  of  maintenance  and  interest  on  borrowed 
capital,  including  as  part  of  capital  the  accumulation  of  annual  cost  of  maintenance 
that  shall  not  have  been  covered  by  revenue. 

6.  Pacific  terminus. 

6.  Imperial  and  especially  Dominion  interests  under  a  possible  temporary  condi- 
tion of  war. 

These  notes  are  confined  to  the  part  of  the  Dominion  extending  from  the  Eocky 
Mountains  to  the  Pacific. 

Attentively  considering  Mr.  Sandford  Fleming's  two  reports,  ISTT  and  1878,  and 
also  his  admirable  paper  read  before  the  Royal  Colonial  Institute;  and  having  gone 
through  the  other  valuable  reports  and  communications  accompanying  his  reports  ; 
recalling  also  my  own  local  impressions  as  to  some  of  the  most  material  points,  I 
arrive  at  the  same  main  conclusion  as  Mr.  Sandford  Fleming  in  his  report  of  the  26th 
April,  1878. 

On  some  matters  I  have  been  led,  by  local  knowledge,  to  be  more  optimist  than 
Mr.  .Sandford  Fleming. 

Three  routes  are  considered. 

I.  Terminatimg  in  Port  Simpson. 

II.  Terminating  at  head  of  ButeJEnlet,  or  with  continuation  down  Bute  Inlet  to 
Frederick's  Arm,  thence  by  water  (ferry)  to  Vancouver  Island,  and  down  east  coast 
of  Vancouver  Island  to  Esquimault. 

III.  Terminating  in  Burrard  Inlet,  or  with  addition  of  crossing  by  water  (ferry) 
to  Nanaimo,  and  from  thence  down  east  coast  of  Vancouver  Island  to  Bsquimault. 

If  shortness  of  distance  to  and  from  Asiatic  countries  is  to  outweigh  all  else,  the 
northern  Route  I,  terminating  in  Port  Simpson,  would,  no  doubt,  be  found  the  best 
for  quickest  transit  of  commerce  and  passengers. 

For  the  development  of  the  permanent  interests  of  the  Dominion,  and  for 
revenue,  there  can  scarcely  be  a  doubt  this  Route  I  would  be  found  inferior  to  either 
of  the  other  two. 

The  cost  of  this  Route  I  has  not  been  estimated,  but  itfi  length  has  been  approxi- 
mately ascertained.    Its  Pacific  terminus  may  be  considered  sufficiently  satisfactory. 

Of  the  three  routes  it  is  the  only  one  that  may  be  considered  secure  from  deaiu- 
tory  attacks,  but  being  so  far  north,  it  would  be  of  comparatively  small  avail  in  de- 
fence of  the  Province.  It  is  to  be  noted  also— under  this  consideration — that  the 
port  adjo.iis  Alaska,  United  States  Territory ;  with  the  corresponding  disadvantages 
and  advantages  in  war. 
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Eoute  II.  (iVb.  6  of  Reports.) 

It  is  evident  that  Boute  II,  in  any  comparison  with  the  other  two  routes,  must  bo 
taken  as  terminating  at  Esquimault. 

As  a  practical  question  it  should  not  bo  viewed  otherwise,  nor  is  it  so  ;  ail,  in 
truth,  consider  it  us  to  pass  downwui-ds  to  Ksquimault.  To  consider  it  as  slopping  at 
the  head  of  Bute  Inlut,  would  in  any  comparison  bo  parallel  to  considering  iiouto  III 
as  stopping  at  Yule  or  Hope,  the  head  ot  navigation  on  tho  Frasor. 

This  7  >ute  II,  terminating  at  Esquimuult,  is  287  miles  longer  than  Boute  III, 
terminaliiig  at  English  Buy,  outride  Burrard  Inlut. 

Computing  total  distances  to  Asiatic  countries  it  would  bo  ?17  miles  longer. 
Under  consideration  of  extended  occupation  and   devolopment  of  permanent 
interests  of  Province  and  Dominion,  the  soutiiorn  and  best  portion  of  the  Province 
would  be  altogether  disregarded  by  this  Boute  II.    This  point  will  be  further  noticed 
under  Boute  III. 

As  to  cost  of  construction,  with  cost  of  maintenance,  the  difference  is  ■'omothing 
immense.  Ii  appears  the  cost  of  construction  of  this  Boute  II  would  be  9'i0.000,000 
(rather  more  than  four  million  pounds),  greater  than  Boute  III,  carried  down  to 
English  Bay,  outside  Burrard  Inlet. 

The  c-  .t  of  maintenance  would  be  proportionate.  It  appeal's  that,  if  the  present 
traffic  Interr  !  nial  Bailway  be  taken  as  a  datum  for  comparison,  the  annual  cost 
of  mainie-'  nee  of  the  Boute  II,  terminating  in  Esquimault,  would  be  about  9693,000 
(about  145,000  pounds)  per  annum,  greater  than  the  annual  cost  of  Boute  III,  ter* 
minating  at  Coal  Harbour  inside,  or  English  Bay  outside  Burrard  Inlet. 

While  tho  difference  of  annual  interest  on  cost  of  construction,  added  to  annual 
difference  on  cost  of  maintenance,  amounts  to  something  so  extremely  great,  there  are 
no  safe  grounds  for  hoping  for  a  compensating  amount  of  revenue. 

The  difference  of  revenue  either  way  will  probably  not  be  great,  and  most 
assuredly  for  many  years  to  come  the  revenue  from  the  British  Columbia  portion  of 
the  overland  line  cannot  be  expected  to  b©  very  large. 

Assuming  branch  lines  to  be  constructed  to  either,  I  am  under  the  impression 
the  total  of  revenue  will  be  found  to  be  in  favor  of  Bouto  III. 

With  respect  to  the  Harbour  of  Esquimuult,  no  observation  is  necessary;  all 
admit  its  excellence. 

It  would  be  a  mistake  to  assume  that  in  time  of  war,  this  Boute  II  (line  6  of 
reports)  would  be  secure  from  desultory  attacks  and  injury  from  an  enterprising 
enemy,  thoroughly  acquainted,  be  it  remombored,  with  every  spot  of  that  region, 
land  and  water,  and  perfectly  familiar  with  all  local  circumstances  of  tides,  weather, 
currents,  fogs,  &c.,  &c. 

The  ingenuity  and  the  enterprise  of  such  possible  enemy  would  not  be  less  than 
our  own  similar  qualities,  both  in  repelling  and  in  acting  in  like  manner  on  their  own 
ground  and  in  their  own  adjoining  waters.  Bisks  of  temporary  injury  must  be  looked 
ror  on  both  sides,  though  they  would  bo  duly  prepared  against,  as  far  as  possible,  by 
suitable  pro-arrangements  afloat  and  ashore. 

I  am  inclined  to  think  the  line  down  from  head  of  Bute  Inlet,  60  miles,  unin- 
habitable,  and  close  along  shore,  with  tunnelling  hero  and  there  and  other  costly 
works ;  then  16  miles  of  ferry  to  Vancouver  Island  ;  and  thenco  down  the  coast  of 
Vancouver  Island,  183  miles,  to  Esquimault — 248  miles  in  all — would  bo  found  more 
liable  to  risks  of  injury,  and  in  more  places,  and  some  much  more  difficult  to  repair, 
than  tho  line  from  Hope  downwards  60  miles  to  Burrard  Inlet,  through  a  densely 
occupied  district,  organised  for  defence  with  a  broad  and  defousivoly  occupied  river 
to  cross. 

In  either  case,  however  injuries  could  be  either  more  or  less  readily  restored  by 
arrangements  previously  systematized  for  that  purpose  by  a  disciplined  local  corps 
of  Volunteer  Engineers. 

While  this  Boute  II  (No.  6  of  reports)  cannot  be  deemed  secure  from  injury,  it 
passes  so  fur  from  the  frontier  and  all  the  southern  districts  of  the  Provinces  on  the 
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mainland,  that  for  defence  or  (if  desirable)  counter-attack  its  aid  would  be  very 
limited.  It  would  be  very  valuable  as  a  second  line  of  support,  and  some  future  day 
it  is  to  be  expected  the  increasing  development  of  the  Province  will  justify  its  con- 
Bti-uction. 

Soute  HI.  (No.  2  of  Beports.)  , 

Jloute  III  (No.  2  of  the  reports),  terminating  in  Burrard  Inlet,  is,  no  doubt- 
1  inferior  to  Route  I,  terminating  in  the  extreme  north  of  fhe  Pro"ince  in  Port  Simp- 
ison,  as  to  quicker  transit  froni  Asiatic  countries,  but  not  to  such  a  degree  as  to  out, 
weigh  its  manifest  advantages  under  condition  of  the  Province  for  a  very  long  time 
to  come.  '^ 

It  is  not  improbable  that  by  the  general  direction  of  this  line,  Eoute  III,  and  its 
so  passing  down  to  Burrard  Inlet,  some  addition  to  general  overland  traffic  may  be 
gained  from  the  United  States'  side  of  the  frontier,  including  in  that  some  of  the 
over-sea  Pacific  traffic  of  the  United  States. 

The  United  States'  partially-executed  North  Pacific  line,  when  completed  and 
with  its  branihos  up  to  the  frontier,  will  be  expected  to  counteract  this,  no  doubt ; 
yet,  the  advantages  of  shorter  distance,  with  less  expense,  may  eventually  tell,  in 
some  degree,  in  favor  of  the  Canadian  Pacific  Route  III  for  a  portion  of  this  traffic, 
under  some  future   international  bonding  and  through-transit  engagements. 

It  is  also  evident  that,  to  the  gain  of  the  railway  and  to  the  Province  at  large, 
trade,  mutually  profitable  between  the  Dominion  and  the  United  States,  ail  along 
the  frontier  from  the  sea  to  the  Rocky  Mountain  range,  would  be  fostered  and 
expanded  by  this  line  (Route  III),  and  not  be  confined  alone  to  trading  coasters  from 
ports  in  Vancouver  Island  to  ports  in  the  United  States.  Such  development  would 
tend  to  settle  up  both  sides  of  the  frontier,  to  the  gain  and  prosperity  of  all  that 
region,  Vancouver  Island  included. 

By  Route  III,  the  interests  of  the  part  of  the  Province  included  in  Vancouver 
Island  are  as  fairly  regarded  as  the  rest  of  the  Province;  while  by  Route  II,  the 
whole  of  the  south  portion  of  mainland,  f;om  Rocky  Mountain  range  to  sea  coast, 
would  be  disregarded. 

One  must  keep  in  mind  that  if  Rout«  III  did  not  exist,  the  material  interests, 

E resent  and  future,  of  this  valuable  south  portion  of  British  Columbia,  from  the  sea- 
oard  to  Rocky  Mountain  range,  would  gravitate  inevitably  to  the  foreign  branch 
lines  of  the  United  States'  North  Pacific  Railway;  such  branches  coming  up  from 
south  to  difl'oront  points  along  the  frontier,  east  and  west  of  Cascade  Range. 

The  coast  branch  up,  from  the  future  groat  and  important  port  of  Holme's  Hp.rbor 
(United  States),  in  the  Straits  of  Georgia,  to  Semiahmoo  Port  (United  States),  45  to 
50  miles,  will  reach  to  about  15  miles  from  New  Westminster,  and,  as  a  m'.ttor  of 
course,  in  the  progressive  interchange  of  trade  and  communications  between  the  two 
nations,  will  extend  to  New  Westminster. 

Another  branch  will  probably  also  reach  a  point  higher  up  the  Praser,  nearer 
Hope. 

In  the  absence  of  such  line  as  Route  III  terminating  in  Burrard  Inlet,  the 
results,  as  stated  above,  aiP  self-evident.  It  cannot  bo  otherwise;  they  Tfould  be 
ruled  by  the  irresistible  law  of  solf-interest.  Self-interests  becoming  strong,  estab- 
lished in  such  direction  during  peace  times,  it  needs  but  little  sagacity  to  foresee  how 
great  the  strain  on  the  sense  of  duty  might  be  during  a  period  of  war  amid  what 
would  then  be  a  more  or  less  riixed  population  (however  loyal)  with  material 
interests  directed  southwards. 

Any  roHults  as  above  vvould  not  only  be  effectually  ounteraoted  by  line.  Route 
III,  but,  as  before  statou,  at^ditional  gain  may  be  looked  -or  from  over  the  border. 

Let  it  be  borne  in  mind  also  that  nothing  nor  ;h  o  '"  ite  III  can  be.  drawn  away 
anywhere  else  but  to  brunch  lines  upward  from  RiiUtc  IK,  and  to  any  northerly  lines 
formed  within  the  Province  itaelf,  from  tiie  ^ottsK  ad  ''onneoting  with  the  main  over- 
land lines  somewhere.  , 
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It  seems  evident  that  the  interoats  of  the  Province  may  be  oxpoctod  to  bo  con- 
solidated and  adva'^.ced,  together  as  a  whole,  md  in  communion  with  the  Dominion, 
better  by  Route  III  than  by  Route  II  or  by  Houte  I. 

The  configuration  of  the  country  prevents  such  a  perfectly  satisfactory  main 
line  of  direction  as  on  the  east  of  the  Eocky  Mountain  Eango,  but  thanks  to  theskill, 
intelligence  and  perseverance  of  the  engineers,  it  in  a  very  good  one  indeed,  as  a 
glance  at  the  map  will  show,  and  far  better  than  could  have  been  looked  for  across 
such  a  difficult  country. 

It  is  also  to  be  hoped  that  branch  linds,  north  and  south,  will  follow  early,  giv- 
ing facilities  for  inducing  occupation  of  promising  tracts  of  country  suitable  for  per- 
manent settlement — I  mean  that  shall  be  permanent  when  mining  interests  and  their 
needs  may  begin  to  wane.  It  is  very  certain,  however,  that  metals  (precious  motala 
included)  exist,  may  almost  be  said  to  abound,  in  many  parts  of  the  Province,  though 
at  present,  the  Cariboo  district  is  the  one  worked. 

For  many  reasons  of  great  importance  to  the  Dominion,  as  well  as  to  the  Pro- 
vince in  particular,  it  is  extremely  desirable  at  the  earliest  period,  with  the  main  line 
on  the  mainland,  to  construct  also  a  railway  (68  miles)  from  Bsquimalt  to  Nanaimo, 
as  a  Dominion  undertaking;  and  that  every  moans  of  encouragement  be  also  given 
inducing  a  dense  settling  up  of  the  east  side  of  the  Island,  equally  no '^/ith  all  the 
south  portions  of  the  mainland,  especially  the  portion  from  the  coast  to  Yale  on  both 
sides  of  the  Eraser. 

Soil  and  Climate. 

As  to  soil  and  climate,  and  general  fitness  for  agricultural  and  pastoral  occupa- 
tion, it  is  a  subject  that  would  require  a  series  of  notes  apart  from  'beso. 

As  coming  from  luyself,  it  may  be  sufficient  for  mo  to  make  the  few  fallowing 
observations ; — 

The  district  on  the  mainland  on  both  sides  of  the  Fraser,  from  coast  to  Hope, 
traversed  by  Route  ITI,  taken  generally,  and  the  land  suitrtble  for  occupation  on  the 
east  side  of  Vancouver  Island,  taken  also  in  the  same  general  way,  are  quite  on  a 
par  with  each  other;  there  will  be  found  no  difference  either  way  of  any  moment. 

On  the  mainland  the  winters,  though  not  longer,  will,  as  a  rule,  be  fonnd  some- 
what of  a  lower  temperature  than  on  the  Island,  though  brighter;  the  summers  in 
some  degree  warmer,  and  as  clearing  and  occupation  progress,  with  rathe.'  more 
settled  weather. 

Careful  and  daily  (at  regular  hours,  9.30  a.m.,  and  3.30  p.m.,  and  maximum  and 
minimum,  day  and  night)  meteorologit-al  obsorvations  ofever^  description,  with 
excellent  instruments,  gave  advantages  for  forming  an  opinion  ot  the  meteorology  at 
that  time  of  this  pai-t  of  the  lower  Fraser. 

In  both  these  districts,  on  Island  and  on  mainland,  there  are— as  mi^ht  be 
expected — places  varying  from  each  other  in  climate  and  soil.  From  the  configura- 
tion and  position  of  Vancouver  Island  it  will  probably  bo  found  that  the  local  varia- 
tions there  are  the  more  numerous. 

Decidedly  advantageous  as  both  districts  are  at  present  for  dense  settlement, 
they  will  be  still  further  improved  as  much  of  the  forests  are  cleared,  marshes 
drained,  rivers  .em banked  and  soil  cnltivated.  It  is  of  universal  experience  how  re- 
markably great  and  beneficial  are  the  changes,  in  all  new  countries,  produced  by 
such  operations. 

In  the  above-mentioned  district  on  the  mainland,  the  periodical  annual  rise  and 
fall  of  the  River  Fraser  for  the  short  period  in  summer  was  carefully  observed.  Tho 
dates  and  height  to  which  it  gradually  rose,  and  then  as  graduullv  receded,  were 
remarkably  uniform,  and  could  bo  relied  on  almost  to  a  day,  and  to  a  matter  of  inches 
day  by  day. 

It  would  be  a  misapprehension  to  bo  under  an  impression  that  such  portions  as 
are  covered  by  the  rise  of  the  river,  and  then  only  for  a  short  while,  form  an  appro- 
oiable  area  of  tho  whole,  or  that  such  area  is  covered  to  a  considerable  depth. 
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Patches  and  margins  here  pnd  there  are  deeper  than  the  rest,  and  water-oonrses 
and  "  slues,"  dry  for  the  remainder  of  the  year  (even  in  depth  of  winter),  are  filled 
to  the  full.  This  latter  circumbtance  will  oe  found  to  be  a  considerable  advantage, 
and  just  at  the  verv  time  most  wanted. 

It  should  also  be  noted  that  the  river,  during  the  period  it  is  rising  and  gently 
overflowing  portions  of  the  low-lying  meadow  lands,  deposits  a  sediment  of  great 
value.  Embankments  that  should  be  made,  and  will  be  made,  should  be  so  contrived 
ae  to  accept  the  flood-waters  at  will  and  allow  the  deposit,  and  then  to  pass  off  during  or 
after  the  subsiding  of  the  flood.     In  short,  to  carry  out  what  is  known  as  "warping." 

It  should  not  be  forgotten  that,  as  these  lands  are  embanked,  the  final  height  of 
rise  of  river  will  be  increased  proportionately. 

Allowance  for  this  should  be  made  in  the  height  of  the  embankments  and  in 
quays  and  jetties  along  the  river  banks. 

It  will  be  found  that  the  owners  of  I'lesevery  lands  will  value  them  probably  at 
the  highest  figure  of  all  their  lands. 

The  character  of  the  region  from  north  to  south,  between  Cascade  Bange  and 
Eocky  Mountain  Range  has  been  described  by  others. 

Differences  of  opinion  as  to  localities  doubtless  exist  accoi-ding  to  information 
given  from  this  or  that  quarter,  but  in  the  main  such  differences  are  not  material.  I 
think,  however,  it  will  be  found  that  the  extent  favorable  for  close  "  settling  up,"  in 
either  agriculture  or  pasture,  in  the  southern  half  is  greater  than  it  appears  is  at 
present  assumed,  and  that  the  climate  is  superior  and  on  the  whole  more  favorable 
to  such  occupations  (particularly  as  settlement  goes  on)  than  the  more  northerly 
districts.    Both,  however,  can  be  justly  recommended  for  settlement. 

That  this  should  be  received  with  some  hesitation  by  persons  not  long  per- 
sonally acquainted  with  the  country,  and  not  having  had  experience  there  in  a 
persevering  cultivation  of  the  soil  and  in  rearing  stock,  is  not  at  all  to  be  wondered 
at.  It  will  demand  not  a  little  faith  by  those  living  in  the  same  parallels  of  latitude  in 
Europe  to  believe  that  wheat  will  ripen  anywhere  at  all,  at  altitudes  from  ,i,600  to 
3,000  feet,  and  other  grain  at  even  more.  They  will  find  it  difficult  to  accept  the 
truth  that  in  a  country  known  to  consist  mainly  of  high  plateaux,  bounded  and 
streaked  with  lofty  mountain  ranges,  dotted  with  vast  forests,  can  in  such  northerly 
latitudes,  be  blessed  with  such  continuous  sunshine  and  high  summer  temperature. 
Nevertheless  such  is  the  fact. 

In  .ther  countries  besides  British  Columbia  it  has  been  found  at  first  difficult 
indeec  lO  reconcile  such  facts  with  previous  experiences  elsewhere. 

'  The  cost  of  constructing  this  Route  III   (No.  2  of  reports),   terminating  in 

J  Burrnrd  Inlet,  has  been  shown  to  be  J20,000,000  (four  million  pounds)  less  than 
Route  II  (No.  6  of  reports),  and  the  cost  of  maintenance  will  bo  also  proportion- 
ately less. 

It  is  to  be  noted  also  that  from  water  carriageof  considerable  extent  and  existing 
roads  being  both  available,  this  Route  III  can  be  conveniently  and  economically 
constructed  in  portions  along  the  line,  and  such  portions  be  at  once  used  by  the 
public  as  well  as  by  the  engineers  for  the  farther  construction  between  and  onwards. 
The  economy  thus  to  be  gained  by  Route  HI  in  various  important  items  must  be 
very  groat.    It  has  been  considered  in  the  estimate. 

The  special  advantage  on  this  line  of  being  able  to  complete  and  bring  into  use 
sundry  portions  only,  will  also  bring  earlier  revenue  and  also  encourage  and  facili- 
tate earlier  settlement.  The  remunerative  advantages  to  the  Province  of  all  this 
will  be  found  much  greater  and  nmch  sooner  than  may  at  first,  perhaps,  be  supposed. 
There  will  bo  an  accoleiating  ratio  of  collective  gain,  both  to  Province  and  railway. 
The  above,  coupled  with  the  iir.menso  difference  of  cost  of  construction  and  cost 
of  maintenance,  form  altogether  an  overwhelming  consideration  in  selecting  this 
Route  III.  The  more  so  as  there  cr n  bo  no  doubt,  oven  under  the  most  hopeful  view, 
and  with  branch  linos  early  added,  water  communications  established  and  waggon 
roads  formed,  all  reaching  to  and  opening  up  every  suitable  district  for  settlement,  it 
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will  be  a  long  time  to  come  in  that  Province  before  a  balance  can  be  e£fected  between 
revenue  and  the  cost  of  maintenance,  with  interest  on  the  capital  borrowed  for  the 
construction  of  tboi  railway,  met  in  the  meanwhile,  it  is  to  be  presumed,  by  some  form 
of  Dominion  ta*^.  on. 

Were  it  not  for  the  great  advantages  to  be  gained  to  the  Dominion  at  large  by 
the  overland  line,  considered  aa  a  whole  from  end  to  end,  the  cost  of  overcoming  the 
difficulties  on  the  Pacific  side  of  the  Bocky  Mountain  range  would  probably  have 
deferred  the  construction  of  that  portion  to  some  indefinite  future  time. 

In  reference  to  the  approaches  to  the  Pacific  terminus  of  Eoute  III  at  Burrard 
Inlet,  the  opinions  which  have  been  expressed  by  naval  authorities  are  very  properly 
guarded.  Their  responsibilities  in  giving  opinions  on  such  a  matter  are  great.  They 
point  out  everything  fully;  they  counsel  caution  and  attention  ;  they  do  notcoademn. 

Happily  also  for  the  public  service,  carefully  accurate  surveys  and  full  charts,  on 
a  large  scale,  have  been  made  by  the  Royal  Navy,  and  are  published  and  are  also 
accompanied  by  equally  full  pilot  instructions,  published  and  accessible  to  every 
one. 

The  Admiralty  have  accorded  an  invaluable  service  to  British  Columbia  in  having 
caused  this  to  be  done. 

The  main  channel  and  inner  channel  and  all  the  water-ways  are  now  thoroughly 
well  known,  and  the  first  used  by  vessels  of  any  class  or  size.  It  is  the  one  preferred , 
Pilots,  if  wished  for,  must  also  by  now  be  many  in  number. 

Suitable  steam-tugs  will,  no  doubt,  be  soon  forthcoming  tor  such  vessels  as  may 
need  them. 

Very  numerous  proofs  have  now  accumulated  of  the  perfect  practicability  of  the 
route  to  Burrard  Inlet  for  vessels  of  the  largest  tonnage  engaged  in  commerce  to  and 
from  any  part  of  the  world. 

For  sundry  reasons— of  commerce  chiefly — it  may  be  found  convenient,  both  now 
and  hereafter,  for  many  vessels  of  all  classes  to  discharge  cargoes  in  Esquimault  for 
transhipment  elsewhere,  mainland  included. 

Of  the  excellence  of  that  harbor,  no  difference  of  opinion  exists;  and  also  of  ita 
cocvenient  position  for  the  needs  of  Vancouver  Island,  and  for  communication  from 
thence,  with  other  distant  ports,  and  to  several  nearer  ones  also.  It  will  always 
receive  ita  full  share  of  prosperity,  and  fortunately  is  a  friend  conveniently  at  hand 
to  any  vessels,  large  or  small,  trading  past  it  upwards  to  other  ports  in  the  straits 
(such  as  Burrard  Inlet,  for  instance)  needing  at  any  time  shelter  for  the  moment. 

It  is  possible  also  that,  for  a  while,  it  may  be  found  convenient,  in  respect  to  the 
overland  communication,  for  passengers  and  light  goods  to  be  transhipped  at  Esqui- 
mault into  local  fast  steamers  alongside,  and  sent  on  at  once  to  Burrard  Inlet  terminus, 
and  for  heavy  goods  to  follow  in  other  heavy  steamers. 

It  is  also  to  be  noted  that  civil  engineering  of  sundry  kinds,  successively  from 
time  to  time  undertaken,  can,  at  no  extreme  cost,  f'.'ther  improve  the  channels,  both 
the  main  one  and  the  inner  one.  The  immense  strides  in  practical  applications  of 
science,  all  will  aid  in  the  same  direction.  Electric  lights  also  used  when  and  where 
found  desirable,  and  so  on. 

It  is  to  be  expected  the  construction  of  the  railway  between  Esquimault  and 
Nanaimo  will  not  oe  long  delayed ;  and  one  may  feel  sure  the  engineering  experience 
and  skill  advancing  so  rapidly  in  these  days  will  be  found  able  to  devise  and  con- 
struct a  suitable  form  of  ferry  vessels  (double  vessel,  probably)  that  shall  be  of  size 
sufficient  (to  convey  short  trains  across  to  and  from  Burrard  Inlet  and  Nanaimo  in 
safety  in  almost  any  weather.  Electric  lighta  on  board  and  ashore,  used  on  occasions 
when  desirable.     There  is  ample  depth  of  water  at  both  termini. 

It  may  be  found  advantageous  hereafter  to  carry  out  such  an  arrangement,  but 
again,  it  ie  not  a  necessity,  on  account  of  the  nature  of  the  channel. 

With  respect  to  Burrard  Inlet  generally,  whether  the  outer  harbor,  English 
Bay,  or  inside  in  Coal  Harbor,  or  at  Port  Moody,  all  are  approved  of,  and  they  are, 
each  of  them,  capable  of  further  improvement  for  requirementb  of  almost  any  magni* 
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tude.  Port  Moody  is  the  least  convenient,  •  but  from  the  chart,  it  would  seem  that 
none  of  the  three  have  lesB  total  area  of  anchorage  than  Esqcimanit,  and  that  thef 
possess  adjoining  extensive  additional  capacity.  Id  fact,  the  whole  inlet  may  be  con- 
sidered as  a  port. 

At  English  Bay  a  strong  pier  of  some  length  would  be  required.  It  would  pro- 
bably be  constructed  of  timMr.  Plenty  of  the  best  material  and  of  any  scantling  is 
close  at  hand. 

Taking  all  points  into  full  consideration,  it  will  probably  be  found  best  to  select 
a  terminus  within  the  inlet. 

I  do  not  know  that  direct  contrary  opinion  as  to  the  "  approaches  "  from  outer 
ocean  to  Burrard  Inlet  has  ever  been  expressed.  The  differences  have  been  solely  of 
degree  and  other  contingencies,  which  may,  after  all,  be  provided  against. 

On  the  engineering  points  connected  with  this  matter,  such  as  iVe  affbrding 
increased  facilities  and  the  carrying  out  sundry  improvements  at  any  timt;  there  can 
be  no  material  difference  among  engineers. 

The  loss  of  San  Juan  Island  is  much  to  be  regretted  on  many  grounds.  It,  of 
of  coui-se,  strengthens  the  position  of  an  adjoi-'ing  foreign  power  in  case  of  war,  but  it 
does  not  necessarily  give  such  possible  enemy  the  actual  command  of  the  water-way. 
The  inner  channel  .s  practicable  and  can  be  further  improved.  The  nearest  point  at 
which  vessels  would  have  to  pass,  by  inner  channel,  is  five  miles  from  the  position  on 
which  an  enemy  might  probably  place  a  shore  battery.  It  is  assumed  vessels  would 
pass  under  steam  or  be  towed. 

It  is  to  be  observed,  also,  this  inner'passage  is  not  without  the  advantage  of  well 
placed  covering  positions  for  defensive  batteries. 

The  distance  between  such  covering  defensive  positions  and  assumed  posi\'ions  in 
opposition  is  from  two  and  a  half  to  three  miles. 

Hostile  vessels  in  passing  through  main  channel  could  pass  at  two  miles  distance, 
but  seeking  to  force  inner  channel  would  have  to  "  run  the  gauntlet "  of  many  posi- 
tions halt  a  mile  distant  on  either  side,  and  some  nearer  still. 

It  may  be  assumed  the  effective  range  of  artillery  will  continue  to  Increase  lis 
time  goes  on  ;  but  by  the  inner  channel,  even  then,  it  seems  evident  fire  from  hostile 
shore  batteries  may  be  disregarded. 

In  reference  to  passage  from  Vancouver  Islard  to  the  mainland,  in  a  temporary 
contingency  of  war,  notice  does  not  appear  to  hav  .  been  taken  of  the  advantages  of 
Saanich  Inlet.  There  possibly  may  be  (I  do  not  know  that  it  is  so)  sundi-y  draw- 
backs to  the  general  utility  of  this  inlet  under  ordinary  circumstances,  but,  under  the 
temporary  incident  of  war,  a  transhipment  by  short  railway  ("mode  early)  from 
Esquimault  to  head  of  Saanich  Inlet  (a  distance  of  about  eight  miles,  and  commence- 
ment of  projected  railway  to  Nanainio)  would  altogether  avoi^l  both  the  main  and 
the  inner  channels,  passing  the  San  Juan  group  of  islands. 

Th's  would  otter  a  convenient  alternative  during  such  temporary  period.  Ita 
construction  at  once  would  not  bo  a  large  expenditure,  and  would  be  in  furtherance 
of  the  railway  projected  between  Esquimault  and  Nunaimo. 

On  completion  of  the  railway  through  to  Nai.aimo,  still  farther  advantages,  as 
an  alternative,  in  time  of  war  would  be  gained. 

It  has  already  been  observed  that  a  railway  by  Route  II  and  also  by  Route  III 
would,  in  war  with  an  energetic  enemy,  be  liable  to  risk  of  temporary  injury  in 
places  for  a  ceitain  distance  along  either,  and  that  such  injuries  could  bo  readily 
restored  by  arrangements  previously  organized.  It  is  to  be  expected  also  that  effective 
armed  arrangements,  both  afloat  (on  Krunor  as  to  Route  111)  and  ashore,  would  be  in 
operation  to  watch,  to  re|»ol  and  to  countoract  an  attack.  The  Province  of  BritiNh 
Columbia  would  not  bo  tho  only  jiatt  of  iho  fXimini'in  or  ot  the  world  where  railways 
are  within  a  distance  uccosnihlo  to  temporary  inj"'"y  by  an  enemy,  but  such  liability 
ill  not  deemed  a  bar  to  their  being  so  located.  Nor  should  it  be  forgotten  that  in  the 
operations  of  war  there  are  two  sides  to  tho  queslion.  Railways  so  |)Ittced,  while 
open  to  risks,  are  of  aid  in  defonce,  and  are  of  avail  in  combined  forward  movements. 
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Such  a  base  of  operations  as  a  navigable  river,  a  railway  not  far  distant  running 
behind  it,  and  a  tolerable  breadth  of  country  (in  possession)  along  the  front  of  it, 
with  both  flanks  secured — sea,  occupied,  on  one  side  and  lofty  mountains  on  the  other 
— is  not  without  very  considerable  advantages. 

It  may  be  noted  here  that  between  Hope  and  Burrard  Inlet,  about  60  miles,  the 
depth  of  frontier  from  whence  raids  might  be  expected  would  be  about  30  to  40  miles. 

Prom  neither  flank  of  that  distance,  from  local  circumstances,  would  a  move- 
ment, however,  be  very  likely,  and  from  any  point  between,  through  a  dense  popu- 
lation, previously  organized,  and  acting  with  additional  forces  on  land  and  on  the 
river,  naval  and  artillery,  the  advance  of  a  hostile  force  would  not  be  altogether  easy 
work. 

Burrard  Inlet  is  remarkably  adapted  by  nature  for  secure  defence  against  any 
force  by  sea.  It  is  secure  from  land  attacks  from  the  north,  and  the  formation  of  the 
whole  neighborhood  southwards  to  the  frontier,  and  for  many  miles  eastwards,  is 
such  that  an  approach  from  the  frontier  would,  under  defence,  be  found  all  the  way  a 
peculiarly  troublesome  matter  by  an  enemy. 

It  is  obvious  a  strong  naval  force  will  be  indispensable  in  the  defence  of  this 
portion  of  the  Dominion,  no  matter  what  lines  of  railway  may  be  constructed.  That 
naval  force  will  doubtless  be  supplemented  by  an  armed  local  flotilla  of  varied  con- 
struction and  armament,  thoroughly  well  commanded  and  directed  for  the  more 
immediate  defence  of  the  whole  of  the  straits,  and  also  for  service  on  the  Fraser 
Eiver  up  to  the  highest  navigable  point. 

This  complete  naval  force  will,  doubtless,  be  used  not  alone  for  defence,  but  also 
for  attack,  so  as  not  to  yield  the  command  of  the  straits.  It  will  doubtless,  also, 
where  needed,  give  convoy  to  important  local  commerce  in  and  through  the  straits. 

The  naval  authorities  will,  no  doubt,  also  move  all  concerned  to  bo  early  alive 
to  the  importance  of  early  local  formation  of  naval  volunteers,  and  we  may  feel 
assured  that  as  in  the  rest  of  the  Dominion,  so  here,  all  best  adapted  precautions, 
military  and  naval,  will  be  taken  to  meet  the  contingencies  of  war. 

It  is  evident  thutif  a  foreign  power  holds  the  commanding  naval  power  in  this 
region  that  not  only  will  the  lines  of  approaches  all  through  the  straits  from  end  to 
end,  north  to  south,  Bute  Inlet  and  Burrard  Inlet,  be  hazardous,  but  also  the  sixty  or 
seventy  miles  of  approach  from  outer  ocean  to  Esquimault  included.  P^or  the  Straits 
of  Fuca  would  oe  eqaally,  doubtless  more  especially,  offonsively  occupied,  and  bo 
also  would  be  the  approaches  to  the  outside  harbors  of  Vancouver  Island. 

If,  on  the  other  hand,  the  commanding  naval  power  be  with  us,  it  would  pro- 
bably not  be  long  before  tho  straits  bo  in  a  position  to  be  kept  clear  from  any  hazard 
afloat  to  vessels  convoyed  through  to  their  destination 

The  armod  flotilla  on  tho  Fraser,  with  local  lan'l  f  <rcos,  may  be  expected  also  to 
keep  a  good  account  of  their  charge. 

Tho  condition,  in  short,  of  this  part  of  the  Dominion  and  its  communications 
would  be  equally  liable  to  risk  with  other  more  important  and  equally  vulnerable 
portions  of  it  elsewhere,  and  bo  equally  called  upon  to  moot  the  oxigoncios  and  endure 
the  injuries  of  a  temporary  state  of  conflict. 

The  value  at  which  in  this  particular  question  to  estimate  such  risks  and  possible 
injury  under  a  contingency  that  may  never  occur,  compared  with  all  other  solid  and 
progroHiivo  advantages,  cannot  bo  tako;i  as  so  groat  as  to  suporsodo  tho  latter. 

Connoctod  with  this  part  of  the  whole  subject  it  is  well  to  urge  the  importance 
as  a  Dominion  and  us  an  Iinpoiiul  consideration  that  this  district  along  both  sides  of 
the  Frasei',  and  also  along  tho  oast  coast  of  Vancouver  Island  (ospeoiully  between 
Ksquiinault  and  Nanaimo),  and  also  tho  islands  in  the  straits  should  bo  settled  up  in 
the  t'ulle.t  inaniior  as  o..rly  as  possible. 

Tho  best  oncouragotiiont  wouM  be  the  liberal  formation  of  roads  and  establish- 
ment (if  villages  or  small  towns 

Both  roads  and  villages,  as  far  as  practicable,  in  unison  wi'h  general  roads,  to 
have  strategical  principles  in  view,    tiuch  roads,  and   well  placed  sites,  in  a  fully 
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populated  district,  would  be  among  the  very  best  of  defensive  works,  and  to  effect 
this  earlv  is  worthy  of  the  serious  considerai/Ion  of  the  Dominion  Government. 

In  these  notes  I  have  made  no  allusion  to  New  Westminster,  on  the  Fraser,  as  a 
terminus.  It  is  to  be  presumed  that  it  has  been  considered  and  rejected  on  grounds 
that  appear  to  be  suincient.  In  another  paper  a  few  observations  on  this  point 
may,  however,  not  be  inacoeptable. 


(Signed) 


R  C.  MOODY. 


30th  September,  1878. 
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NOTES  ON  AN   EXAMINATION    OF    THE    HARBOURS    AND    NORTHBaN     00A9T    OF     BRITISH 
OOLUMBIA,  BT  CAPTAIN  J.  0.  BRCNOIQE,  DATED  FORT  SIMPSON,  12tH  MARCH,  1880. 

Captain  BruBdige,  in  accordance  with  the  letter  of  instruction  from  the  Engineer- 
in-Ohief,  sailed  from  Victoria  on  27th  June,  1879,  for  the  northern  coast  of  British 
Columbia,  arrived  off  the  mouth  of  the  Skeena  on  the  13th  July,  and  proceeded 
at  once  to  make  careful  examination  of  the  several  harbors  and  coast  line  of  the 
northern  portion  of  the  Province,  with  the  several  approaches  from  sea,  embracing  a 
thorough  examination  of  the  Dixon  Entrance  to  the  north  of  Queen  Charlotte's 
Islands,  and  also  the  approach  from  the  Pacific,  southward  of  this  group. 

Captain  Brundige  prosecuted  his  surveys  of  the  outer  approaches  until  Novem- 
ber, when  the  weather  became  too  wintry  for  their  further  continuance,  since  whicn 
time,  and  up  to  date  of  his  report,  12th  March,  1880,  he  has  been  engaged  in  making 
further  soundings  in  Port  Simpson,  tidal  measurements  and  full  weather  observa- 
tions for  the  months  of  November,  December,  January,  February  and  the  first  part 
of  March,  the  tables  of  which,  also  published  herewith,  are  of  great  interest  as  show- 
ing the  character  of  the  winter  months  on  the  northern  coast  of  British  Columbia. 
The  tbllowing  notes  are  condensed  from  his  report : — 

port  xssinoton.        "  "  .'  ' 

Port  Bssington  is  situated  on  the  River  Skeena,  about  eleven  miles  from  the 
mouth.  Here  there  is  a  large  basin  about  4  miles  long  and  2  wide,  from  4  to  7 
fathoms  water,  with  muddy  bottom.  Tide  runs  out  from  5  to  6  knots  per  hour,  and 
up  from  3  to  4  knots.  The  spring  tides  rise  and  fall  20  feet,  and  the  neap  16 
feet. 

A  heavy  cross-sea  is  caused  by  strong  winds  from  N.W.  to  S.B.,  and  vessels 
riding  at  anchor  in  the  current  here  during  a  gale  of  wind,  would  be  sure  to  foul  and 
trip  their  anchors. 

I  ascertained  from  several  traders  and  others,  who  had  been  in  this  locality 
for  many  years,  that  during  the  months  of  December,  January,  February, 
and  even  into  April,  heavy  masses  of  ice  with  large  trees  drift  up  and  down 
with  the  tide,  which  would  render  this  port  useless  during  the  winter,  and  also  cause 
destruction  to  any  wharves  that  might  be  constructed.  ,, 

■    *•    '  APPROACHES   FROM  BEA  TO  PORT  PHSINQTON. 

The  entrance  to  the  Skoena  below  Port  Essington,  is  divided  into  three  channels 
by  McGrath  and  Kennody  Islands.  They  are  designated  North,  Middle  and  Tele- 
graph channols. 

North  Channel  is  narrow,  not  being  more  than  throe  cables  in  width,  several 
sunken  rocks,  two  and  a-half  fathoms  water,  and  very  swift  current,  only  suitable  for 
small  vessels. 

Middle  Channel  is  also  dangerous,  being  in  some  places  very  narrow  and 
abounding  with  sand  bankn,  which  shift  at  times.  Soundings  gave  three  to  four  fathoms, 
and  in  some  spots,  eight  fathoms. 

Steamers  coming  from  the  northj  often  take  this  channel  in  order  to  touch  at 
Port  Essington  on  their  voyage. 


A- 


f  r 

1 ' 


I 


IM 


Telegraph  Channel  is  the  main  channel.  Did  not  find  less  than  six  fathoms  of 
water,  with  a  curronl  of  from  two  to  three  knots  per  hour.  There  is  very  good 
anchorage  in  10  to  20  fathoms  water  in  Cardina  Bay,  at  the  south  end  of  Kennedy 
Island,  sneltered  from  west  round  to  north  and  east,  but  exposed  to  the  south  a<  I 
Bouth-west  winds. 

.  POBT  FLEUINQ. 

Between  Kennedy  Island  and  Grenville  Channel,  distance  six  miles,  there  are 
three  islands,  Marack,  Bedford  and  Gibson,  and  between  these  islands  and  the  main- 
land thei'e  is  a  good  harbor  of  even  soundings  from  three  to  seven  fathoms,  with 
muddy  bottom  and  very  little  current,  as  the  tides  meet  here  and  form  still  water. 
This  basin  I  have  named  Port  Fleming,  it  is  sheltered  from  all  winds  except  the 
north,  which  could  not  create  any  sea,  owing  to  the  tide  setting  out  through  the 
different  channels.  Port  Fleming  would  accomodate  a  large  number  of  ships  in 
safety,  and  there  would  bo  no  difficulty  in  building  wharves,  as  the  water  close  to 
the  shore  is  from  three  to  four   fathoms  deep. 

On  asking  masters  of  steamers  the  reason  they  did  not  anchor  in  this 
place,  their  reply  was,  that  they  always  thought  the  water  shoal,  and  thatit  was 
out  of  the  track  for  vessels  bound  north,  as  they  came  through  Grenville  Channel 
and  kept  Gibson  Island  on  their  starboard  hand. 

Captain  Madden,  an  old  trader  and  pilot,  stated  that  he  always  found  this  harbor 
good,  well  sheltered  from  wind,  and  free  from  currents  and  sea,  and  considered 
it  the  best  between  Port  Simpson  and  Vancouver's  Island  for  largo  or  small  ships. 

This  is  the  only  place  that  I  could  recommend  for  a  terminus  of  the  Canadian 
Pacific  Bailway  nearer  the  mouth  of  the  Skeena  River  than  Port  Simpson.  I  con- 
sider there  would  be  no  difficulty  in  bringing  the  railway  down  past  Essington.  The 
land  presents  a  good  site  for  a  town,  as  it  rises  gradu&lly  back  lor  some  diutanec. 
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I  made  a  careful  examination  of  the  approaches  from  the  sea  to  Port 
Fleming.  The  first  examined  was  Ogden  Channel,  which  I  found  to  be  good 
and  with  very  little  current,  only  one  knot  per  hour,  as  the  main  current  runs 
through  Arthur  and  Malacca  Passages.  The  entrance  to  Ogden  Channel  is  divided  into 
two  channels  by  Spicer  Island,  which  are  named  respectively  Beaver  and  Schooner  Pas- 
sages, the  former  of  which  is  the  best,  it  is  about  one  mile  wide,  from  40  to  50  fathoms 
deep  and  free  from  i-ocks  and  shoals.  With  a  light  on  White  Rocks  (northern  point  of 
Banks  Island)  and  a  beacon  light  on  Ti  ao  Island,  ships  could  enter  the  channel  in 
all  weathers.  Schooner  Passage  is  also  very  good ;  it  is  narrow,  with  a  cluster  of 
small  islands,  all  above  water,  at  its  entrance. 

I  consider  that  there  is  not  a  better  locality  for  ships  to  make  the  land  on  the 
whole  coast  than  here.  There  is  a  small  island  outside,  named  Bonila,  which 
is  a  remarkably  conspicuous  object,  being  dome  peaked  and  unlike  any  other  on 
this  coast,  and  may  be  seen  for  20  or  30  miles  at  sea. 

There  are  other  reasons  for  recommending  ship-masters  coming  from  the 
south  to  make  this  point,  viz. :  there  being  no  inlets  for  fifty  miles,  the  tide  seta  re- 
gularly along  the  coast ;  there  is  deep  water  of  from  60  to  70  fathoms,  and  as  soon 
as  abreast  of  Bonila  Island,  about  35  fathoms,  off  White  Rocks  70  fathoms,  and  a  few 
miles  further  40  fathoms.  This  is  named  Browning  Entrance  on  Pender's  chart. 

Ships  could  sail  in  or  out  of  Port  Fleming  with  a  good  commanding  breeze,  the 
distance  being  only  18  to  20  miles. 

The  temperature  of  the  climate  was  found  to  be  very  even  during  a  15  days 
(latter  part  of  July)  sojourn  in  this  locality.  Moan  of  thermometer  from  54°  to  58** ; 
no  rain,  excepting  a  shower  for  an  hour  or  two,  the  weather  being  clear  and  free 
from  fog. 
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The  approach  to  Port  Fleming  from  the  north  is  by  Arthur  Passage,   which 
opens  into  Chatham  Sound.    It  is  about  two  miles  wide,  with  a  current  of  two  knots 

£er  hour.    Good  anchorage  was  found  on  vroat  side  of  Smith's  Island,  opposite  Mount 
[cGrath. 


MSTLAH  OATLAH.  ,:ii 

Metlah  Catlah  is  only  fit,  for  small  vessels,  as  it  is  very  narrow  inside.  Steamers 
of  any  size  are  obliged  to  remain  some  distance  outside. 

:,    ,  DUNCAN  AND   BIG  BAT.  ' ;\ 

Duncan  Bay  is  an  open  roadstoc  '  with  fair  anchorage;  it  is  sheltered  fVom  the 
east  round  to  south,  bat  open  to  south-west  round  to  north-west.  At  north  entrance  to 
this  bay  Hodgson's  Beef  extends  olf  shore  two  miles.  Foul  ground  was  found  all 
along  this  coast  for  six  miles  to  the  entrance  to  Big  Bay,  at  the  head  of  which  there 
was  good  anchorage  in  from  four  to  ten  fathoms,  and  fairly  sheltered ;  the  entrance, 
however,  is  not  good,  there  being  foul  ground  and  sunken  rocks  all  across  the  mouth. 

Ship-masters,  unless  well  acqaainteid  with  it,  should  not  attempt  the  entrance. 

POBT  SIMPSON. 

Port  Simpson  is  the  most  northern  harbor  of  British  Colombia,  and  is  situated  in 
latitude  54°  34'  N.,  longitude  130°  25'  W,  It  embraces  over  four  square 
miles  of  water,  from  four  to  twenty  fathoms  deep  with  muddy  bottom 
and  good  holding  ground,  and  free  from  rocks  and  shoals.  It  possesses  great 
facilities  for  dockage,  as  the  four-fathom  water  is  found  close  to  the  banks.  It 
is  easy  of  access  from  sea,  having  no  current  tide,  but  merely  rise  and  fall,  well 
sheltered  from  all  winds  except  from  the  west,  which  here  seldom  blows.  The  prevail- 
ing winds  are  south-west  and  north-west,  Irom  the  eflfects  of  which  the  harbor  is  so 
well  protected  that  a  little  dingy  boat  can  be  rowed  over  it  with  safety  in  all  seasons 
of  the  year.  Ships  could  lie  along  side  of  docks  at  all  times,  and  would  require  no 
towage  either  in  entering  or  going  to  sea. 

From  accurate  measurements  made  through  a  period  of  three  months  the  rise  and 
fall  of  the  tides  was  found  to  be  as  follows :  Spring  tides  23  feet  and  neap  from  15  to 
16  feet,  very  regular  and  scarcely  influenced  by  winds. 

During  a  residence  of  four  months  in  the  locality  of  Port  Simpson  and 
Chatham  Sound,  I  did  not  experience  six  hours  of  fog,  and  durinig;  that 
period  there  wore  only  four  parts  of  days  and  nights  in  which  it  would  have  been 
impossible  to  see  to  navigate  vessels  into  port.  I  have  no  hesitation  in  saying  that  it 
is  one  of  the  best  harbors  I  was  ever  in.  .  .,„ 

APPaoACHES  TO  POBT  SIMPSON.  '   !         •.    '. '  . 

I  made  a  careful  examination  of  the  approaches  from  sea  to  Port  Simpson- 
About  four  miles  off  the  harbor,  there  is  a  reef  of  rocks  called  the  Pointers,  about 
30  feet  above  water,  with  no  foul  ground,  60  fathoms  was  the  least  depth  found  around 
them.  I  then  proceeded  out  through  Dixon  Entrance,  but  night  coming  on  put  into 
a  small  harbor  at  the  north  end  of  Dundas  Island.  It  was  stated  that  there  was  no 
anchorage  here,  but  I  found  a  small  river  which  extended  into  the  island  for  five 
miles  or  more,  whore  I  remained  all  night,  and  the  next  morning  put  to  sea.  At 
the  north  end  of  Dundas  Island,  there  are  seven  small  islands  named  Gnarled  Islands, 
and  reported  to  have  foul  ground,  but  this  was  found  incorrect,  as  soundings  shewed 
not  less  than  45  fathoms  close  to  thum  all  around. 

To  the  west  of  Dundas  Island  is  a  small  one  named  "  Zayas,"  about  3j^  miles 
long  and  two  miles  broad;  there  is  a  good  channel  between  Dundas  and  this 
island,  which  steamers  bound  to  Queen  Charlotte's  Islands  frequently  toket    fie 
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then  proceeded  south  along  Dundas  Island  to  Brown  Pasnage,  sounded  and  found 
nothing  but  some  small  islands  between  Dundas  and  Middle  Dundas  Islands,  then 
stood  over  to  Rose  Spit,  and  sighted  it,  but  wind  fell  calm ;  the  next  day  ran  for  JBi'own 
Passage  and  got  soundings  all  across  here  from  20  to  50  i'athoms. 

1  made  a  careful  examination  of  Brown  Passage,  and  found  in  the  centre  two 
rocks,  (Hammer  Bocks),  just  above  water ;  they  lie  in  the  line  of  the  passage, 
with  not  less  than  15  fathoms  close  alongside  of  them. 

About  three  miles  south  of  these  rocks  is  a  small  island  called  Osborne,  from 
which  a  reef  runs  west  by  north  for  about  one  mile,  numed  North  Breaker.  South  of 
this  are  the  Butterworth  Eocks,  which  I  consider  a  dangerous  reef,  situated  four  miles 
W.S.  W.  of  Tree-nob  Island  ;  these  rocks  are  above  water  and  a  light  could  be  erected 
on  them.  Two  and  half  miles  north  by  compass  from  Centre  or  Hammer  Eocks  lay 
Simpson  Eocks. 

The  above  describes  all  the  dangers  of  Brown  Passage,  the  water  is  deep,  with 
a  current  of  about  1 J  knots  per  hour. 

Ships  can  enter  this  passage  and  sail  direct  to  Port  Simpson,  or  by  Arthur  Passage 
to  Port  Fleming. 

Chatham  Sound  has  very  little  current  as  far  as  the  Pointers,  to  the  north  of  Port 
Simpson,  not  more  than  one  knot,  and  ships  will  not  require  towage  to  Port  Simpson, 
and  not  even  a  pilot  if  they  have  a  good  chart. 

A  strong  current  sets  out  of  Nasse  and  Wark  Channels  into  Chatham  Sound  and 
sweeps  past  the  Pointers  and  then  flows  out  through  Dixon  Entrance,  between 
Dundas  Island  and  Alaska.    The  current  is  about  2J  knots  per  hour. 

I  examined  Eoso  S|)it  and  found  a  strong  current  of  about  two  knots ;  this  spit 
or  sand  bank  extends  out  about  four  or  five  miles,  with  boulders  and  timber  or  large 
trees  buried  in  the  sand.  Soundings  were  found  to  be  gradual  from  40  fathoms 
down  to  five  fathoms  close  alongside ;  also,  good  even  soundings  all  the  way  to  Masset 
with  sandy  bottom.  Ships  could  anchor  under  Cape  Eose  with  S.E.  gale  in  five 
to  eight  fathoms. 

Masset  is  a  bar  harbor  with  not  less  than  five  fathoms,  and  is  easy  to  approach ; 
is  about  50  miles  west  of  Rose  Point  on  the  north  of  Queen  Charlotte's  Islands.  I 
found  good  soundings  all  along  the  coast,  and  having  head  windf  sounded  oflf  and  on ; 
had  30  fathoms  about  eight  miles  from  shore,  when  the  lead  dropped  into  deep  water. 
This  whole  coast  is  free  from  rocks  with  a  beautiful  sand  beach,  and  the  current  is  not 
more  than  1^  knots. 

Proceeding  west,  t  then  passed  Virago  Sound,  and  at  a  point  half  way  to  Cape 
North  got  bottom  in  65  fathoms  at  about  four  miles  from  shore. 

Ships  can  appioach  close  to  North  Island  or  Cape;  I  found  30  fathoms  close  in 
shore  and  got  bottom  some  miles  off  in  160  fathoms. 

I  then  sailed  for  Cape  Muzon  in  Alaska.  This  is  a  barren  bluff  point,  with 
deep  water  close  to  it.  Landing  at  this  Cape  I  had  a  good  observation,  which 
gave  a  latitude  54°  42'  15"  north  and  longitude  132»  40'  30"  west,  I  found  the  cur- 
rent here  to  be  about  one  knot  per  hour,  and  think  it  is  a  little  more  at  North  Point. 
Cape  Muzon  may  be  easily  known  from  sea,  it  is  a  long  sharp  bluff  with  four  small 
islands  on  its  north-oast  side. 

I  then  sailed  for  Cape  de  Chacon,  and  found  it  a  dangerous  point ;  reefs 
of  rock  extend  out  three  or  four  miles,  on  which  the  sea  breaks  heavily.  Was 
unable  to  obtain  an  observation  as  the  weather  was  cloudy.  The  mariner  should 
not  approach  this  cape  within  five  miles,  unless  the  weather  is  clear. 

In  Dixon  entrance  the  temperature  of  the  water  was  found  to  be  off  Rose  Spit 
60°,  and  off  North  Cape  54«.  Mean  of  climate  from  the  14th  July  to  24th  August, 
58®,  lowest  54?,  and  highest  63'^.  The  ajovo  readings  of  the  thermometer  were  in 
the  shade,  and  from  the  2'7th  June  to  the  24th  August,  I  experienced  only  fourparts  of 
days  of  rain  and  a  little  fog,  the  wind  light  and  variable,  this  is  the  most  even  climate 
I  was  ever  in. 

On  returning  to  Port  Simpson,  I  sent  the  sloop  back  to  Victoria,  she  having 
become    leaky    and    unseaworthy.     I    then   procured  a  canoe  with  a  crew  of 
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Indians,  and  returned  to  the  Dixon  entrance  to  search  for  the  Dflvil's  Bidge 
I  found  a  sunken  rock  about  fonr  mile  north-westerly  of  Zuyaa  Island 
haying  only  six  feet  of  water  over  it  at  low  water;  it  is  about  20  feet 
cross,  and  appeared  to  be  round ;  got  10  fathoms  at  about  15  fVom  it,  and 
obtain  from  10  to  17  fathoms,  and  then  d  (>pped  into  deep  water  with  no  hot*  m 
at  160  fathoms.  As  near  as  I  could  judge,  the  roef  is  not  more  than  one  acre  ;  ilie 
soundings  wore  obtained  on  the  south-west  side,  but  on  the  north-east  side  I  ran  the 
nose  of  the  canoe  close  to  the  breakers  and  could  find  no  bottom  at  160  fathoms ;  it  is 
evidently  straight  up  and  down.  The  tide  here  seta  souih-west  and  north-east,  not 
more  than  one  knot  per  hour.  With  a  good  bell  buoy  anchored  close  to  this  rock 
ships  could  sail  in  safety.  I  obtained  several  good  observations,  und  found  it  to 
be  in  latitude  64°,  40'  45''^  north  and  longitude  13  IS,  08'  15"  west,  with  the  following 
bearings:  Cape  de  Chacon,  bore  S.WT  by  W. ;  Gnarled  Island,  E.  by  N.J  N.; 
Zayas  Island,  S.S.E.^  E.,  all  magnetic.  I  have  no  doubt  of  this  being  the  Devil's 
Bidge.  I  was  told  by  several  Hydas  chiefs,  who  had  been  crossing  here  all  their 
lives,  and  their  fathers  before  them,  that  there  is  no  other  rock  or  reef  in  this  locality, 
and  they  directed  me  to  go  where  I  found  the  above  rock. 

The  Indians  also  informed  me  that  I  would  find  one  big  stone  between 
Capes  de  Chacon  and  Northumberland.  On  showing  them  the  chart  on  which 
this  rock  was  marked,  they  replied,  no  stone  there,  but  further  in.  So  having  camped 
on  Zayas  Island,  I  put  out  to  look  for  these  rooks  in  the  position  marked  on  t'o 
chart,  but  after  a  diligent  search,  was  unable  to  find  them.  It  being  calm,  we  K.y 
to  all  night  in  the  canoe,  much  against  the  Indians'  wish,  who  fear^  they  would  be 
all  lost,  and  in  the  morning,  29th  August,  continued  on  toward  Cape  de  cfhacon,  bat 
saw  nothing.  We  then  steered  for  the  place  indicated  by  the  Indians,  it  being  cloudy 
but  clear ;  I  soon  saw  something  that  looked  like  breakers  ;  the  wind  was  now 
blowing  strong  from  S.W.,  and  as  I  neared,  saw  the  sea  breaking  heavily  at  a  dis- 
tance ol  about  two  miles  off.  It  being  low  water,  I  approached  as  near  as  possible, 
and  took  the  following  bearings:  Cape  de  Chacon,  S.W.  by  W.;  island  off  Cape 
Northumberland,  B.  by  N.J  N.;  small  island  on  west  side  of  Clarence  Straits,  N. 
W.J  W.  The  above  bearings  place  this  reef  eight  miles  true  north  of  where  it  is 
placed  on  the  chart,  marked  position  doubtful.  The  breakers  appeared  to  cover 
a  space  fully  one  mile  in  extent. 

WABK  INLIT. 

I  again  returned  to  Port  Simpson,  where  I  was  told  that  there  was  a  rock  a 
few  miles  up  in  the  centre  of  Wark  Inlet.  I  proceeded  out  and  found  it  just 
visible  at  very  low  tide.  This  is  described  as  a  wonderful  rock,  very  small  at  top,  and 
130  fathoms  water  close  to  it.  The  lead  went  down  thump,  thump,  until  130  fathoms 
were  run  out,  but  no  bottom  found.  I  paddled  all  around  it  with  the  line  out.  This 
rock  is  situated  abreast  of  Mount  McNoal,  and  the  point  that  leads  into  the  bay  oppo- 
site Port  Simpson. 

I  ran  a  line  across  from  Wark  Inlet  to  Port  Simpson  Harbour,  at  the  lowest 
part  of  the  Peninsula,  course  was  S  50°  W.  4,500  feet  distant  from  water  to 
water,  summit  about  60  feet.  I  cannot  see  any  difficulty  in  bringing  a  line  down  the 
south  side  of  Wark  Inlet  and  then  across  to  Port  Simpson  at  the  above  place. 

Wark  Inlet  is  quite  narrow  at  the  entrance,  and  only  32  fathoms  deep. 
Entering  about  a  mile  the  water  deepens  to  160,  and  above  that  all  the  way  up,  there 
is  no  anchorage  in  any  part  of  it,  except  the  little  bay  opposite  Port  Simpson,  where  I 
ran  line  aci-oss. 


QtrSlN  OHARLOTTE  S  IStANDS. 

I  considered  that  my  work  would  not  be  completed  unless  I  examined 
the  entrance  to  the  south  of  Cape  St.  James,  at  the  southern  extremity  of 
Qaeen  Charlotte's  Islands.    I  therefore  obtained  the  services  of  a  good  pilot,  Mr. 
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Madden,  of  Port  Essington,  and  fitted  out  a  janoo  with  an  Indian  crew  and  one 
month's  provisionH,  and  left  Pori  Sim pHon  on  the  25th  Soptoinipor  for  Qnoen  Char- 
lotte's Islands.  Was  obliged  to  put  into  Mollah  Cittlah,  where  I  was  detained  by 
OODtrary  winds  and  rain  until  30th  September,  when  I  made  Eddy  Passage  and 
camped  on  Prescott  Island.  I  was  again  detained  until  the  &tli  October  by  a 
Btrong  gale  from  the  south.  During  my  detention  I  examined  the  Eddy  Passage, 
and  found  it  more  than  a  mile  in  width  and  five  u  .ies  long,  a  good  safe  channel,  free 
from  rocks,  with  water  from  20  to  50  fathoms,  and  very  little  current.  On  the  6th 
October,  I  put  out  and  made  Queen  Charlotte's  Islands,  at  Skidigate  Harbour,  about 
60  miles  south  from  Rose  Spit.  Thence  running  along  the  coast  at  atx>ut  two  miles  from 
shore,  obtained  soundings  at  intervals  of  from  five  to  eight  fathoms;  the  land  is  low 
for  some  distance  back,  with  a  beautiful  saiidy  beach  for  a  distance  of  25  miles  to 
Cumsbawa  Harbour.  I  continued  my  voyage  to  Cape  St.  James,  and  examined  the 
coast  very  fully.  It  is  fringed  with  islands  affording  many  places  of  shelter  for  ves- 
sels, the  interior  being  high  rolling  mountains  covered  with  timber. 

11th  October — Mean  of  thermometer,  48° 

13th  October — Mean  of  thermometer,  51°,  and  water  otf  coast  64°. 

On  the  15th  October,  I  made  Cape  St.  James,  at  the  south  end  of  Queen  Charlotte's 
Islands,  and  ascended  the  cliif,  which  was  about  100  feet  in  height.  The  weather  being 
clear,  had  an  extended  view  from  north  to  east,  south  and  west,  and  could  not  observe 
any  breakers.  There  are  four  small  islands  off  the  Cape  from  100  to  150  feet  high,  of 
which  Imadb  a  careful  survey,  and  found  the  outer  island  to  be  in  latitude  51°  52'.04" 
north.  I  Boundod  on  the  touth-west  side  of  these,  keeping  about  four  cables  off,  and 
got  from  40  to  70  fathoms.  I  experienced  gn^at  difficulty  in  returning  from  these 
islands  to  the  Cape,  and  was  <n  great  danger  of  being  swept  out  to  sea,  the  wind  blow- 
ing off  shore,  and  the  tide  having  turned  and  setting  south-west  at  fully  three  knots 
per  hour. 

(Captain  Brundige  gives  in  his  report  a  very  minute  and  valuable  description  of 
the  east  coast  of  Queen  Charlotte's  Islands,  but  it  is  too  voluminous  tor  insertion  in 
this  place.) 

From  Cape  St.  James  I  returned  up  the  same  coast,  and  crossed  over  to  Port 
Simpson,  where  I  arrived  on  the  22nd  October,  having  been  given  up  as  lost  by 
every  ona  there,  as  this  October  had  been  the  most  boisterous  experienced  for  many 
years.  I  found  very  little  change  in  the  temperature  of  the  water  from  July  to  the 
end  of  October,  not  more  than  a  degree  or  two,  the  mean  being  56^. 

PORT  SIMPSON. 

After  having  made  a  thorough  examination  of  Port  Simpson  and  its  approaches 
fi-omthe  Pacific  Ocean,  I  may  say  there  are  few  harbors  in  the  United  Kingdom  of  Great 
Britain  and  Ireland  to  equal  it. 

It  is  easy  of  access,  by  the  Dixon  Channel,  which  is  ten  miles  in  width  at  the 
narrowest  part.  I  consider  this  entrnnce  free  from  danger,  with  the  exception  of  the 
Devil's  Bidge,  previously  described,  which  only  requires  a  bell  buoy  to  guide  the 
mariner. 

I  would  rather  run  through  Dixon  Entrance  to  Port  Simpson  on  a  dark  night, 
as  it  is,  than  the  North  Channel  through  the  Mull  of  Cantire  and  its  currents,  or  St. 
George's  Channel  trom  the  Tuskar  Light  to  the  Mull  of  Galway,  with  all  the  lights 
and  fog  signals,  and  I  fail  to  see  on  what  grounds  the  Naval  officers  founded  the  views 
set  forth  in  their  report,  namely,  "  That  Eose  Spit  would  always  be  a  large  element 
of  danger  in  using  this  channel." 

The  Spit  in  question  is  well  defined,  but,  of  course,  as  with  the  beach  or  rocks  on 
any  shore,  is  not  the  proper  position  for  any  vessel.    No  ship-master  who  knows 
his  duty  would  run  his  vessel  on  the  shoal  water  at  the  Spit,  when  there  exists  a  channel 
twenty-four  miles  wide,  free  from  shoals  or  other  dangers,  in  which  the  tide  is  regu- 
lar ebt)  and  flow. 
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Ships  coming  from  the  south  and  wosi  can  make  Cape  3t.  James  in  wafety,  just 
as  shipH  make  Cape  Clear  on  entering  St.  George's  or  Bristol  Channel. 

Thoy  will  have  a  good  landmark,  froo  from  all  danger,  and  a  heautiful  strait  to 
sail  np  in  good  soundingM,  26,  40  and  70  fathoms*.  An  they  sail  up  thoy  can  enter 
Ogden,  Eddy  or  Brown's  Pa««ageH,  either  of  which  in  «uporior  to  San  Juan,  having 
very  little  current  and  no  fog,  the  current**  being  the  r'ogular  ebb  and  flow. 

1  believe  if  this  coaHt  was  properly  sur-veyod,  soundings  would  bo  found  to  the 
west  of  Queen  Charlotte's  Inlands  to  guide  tho  mariner  in  appr-oaching  the  land,  a«  I 
see  the  Naval  offliors  of  the  United  States  report  finding  a  bank  to  the  west  ot  Prince 
of  Wales'  Island,  Alaska,  on  which  they  caught  sorno  line  codfioh.  This  bank  is  just 
to  the  north  of  Graham  Island,  and  I  have  no  doubt  that  it  extends  south. 

This  whole  coast  requir-es  to  be  surveyed  and  r"o  charted,  as  none  of  the  charts 
are  correct,  it  would  not  be  much  expense,  with  the  present  information,  to  have 
them  corrected.  I  feel  certain  thut  Queen  Charlotte's  Islands  are  placed  some  miles 
too  far  east,  aa  I  have  taken  several  lunar  observatirns,  and  find  fr-om  ten  to  twelve 
miles  out  in  different  places.  The  latitude  of  Cape  St.  James  is  cori-ect,  ao  is  also 
Port  Simpson. 

Notes  on  the  Climate  and  Productions  of  the  country. 

OLIUATK. 

I  was  reliably  informed  at  Port  Bssington  that  the  months  of  June,  July 
and  August  are  tho  finest;  that  in  September,  October  and  November  there  is 
a  considerable  amount  of  rain,  cloudy  and  strong  winds,  but  with  very  little 
fog,  similar  to  the  north-west  coast  of  Ireland. 

During  December,  January  and  February,  strong  gales,  cold  and  frost,  rain  and 
snow,  the  latter  falling  sometimes  to  a  depth  of  two  feet,  but  does  not  remain  long  on 
the  gi'ound.    It  is  unusual  for  the  thermometer  to  fall  below  zero. 

March,  April  and  May  comprise  the  principal  rainy  season  at  Port  Essington, 
but,  strange  to  say,  the  climate  varies  very  much,  for  ten  to  fifteen  miles  off  it  is 
quite  different. 

I  again  visited  the  Skoona  during  the  latter  part  of  December,  and  found 
large  quantities  of  ice  drifting  up  and  down  the  rivei-.  Ships  could  not  remain 
at  Port  Essington  during  the  months  of  December,  January,  February  and  March 
and  well  into  April.  The  north  channel  of  the  Skeona  is  blocked  full  of  ice  nearly 
all  winter,  but  it  seldom  roaches  down  as  far  as  Kennedy  Islands.  Port  Fleming  is 
free  from  ice. 

I  also  visited  Essington  during  the  month  of  February  for  several  days,  and 
found  large  quantities  of  ice  in  and  around  it.  The  snow-fall  hei'e  has  been  about  6 
feet  on  the  level.  I  measured  the  snow  at  several  places  and  found  3  feet  at  Port 
Fleming,  and  IJ  feet  at  Inverness. 

I  herewith  enclose  weather  table.  It  is  to  bo  regretted  that  the  winter  I 
have  passed  here  has  not  been  nearer  an  average  season,  as  the  record  of  it  may 
deceive  many. 

This  has  been  the  most  severe  winter  ever  known  here.  The  severity  of  the 
weather  has,  according  to  the  opinions  of  residenta  of  20  years'  standing,  never  been 
equalled. 

The  average  winter  here  is  moist,  and  just  as  free  from  fog  as  this  one  has  been, 
with  north  and  south-east  winds.  Ten  degrees  of  frost  is  considered  a  very  low 
temperature.  So  entirely  were  the  residents  unprepared  for  such  unprecedented 
weather,  that  all  the  vegetables  have  been  frozen,  aa  none  of  the  cellars  wore  con- 
structed to  guard  against  a  temperature  with  the  thermometer  at  zero. 

The  snow-fall  (at  Port  Simpson),  although  not  very  great,  has  continued  on  the 
ground  longer  than  known  before. 
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Mr.  Hall,  of  the  Hudson  Bay  Cc"ipany,  for  instance,  records  the  budding  of  trees 
at  Port  Simpson  on  the  10th  February,  1878,  and  at  that  lime  flowers  were  in  bloom 
in  his  j^ardon. 

The  extremely  severe  weather  of  the  presec*:  wiv  ter  has  been  by  no  means 
local,  as  by  fccounts  received  from  the  north  and  south  of  us,  as  well  aa  from  the 
interior,  such  weather  has  never  been  known. 

The  snow-fall  at  Poi-t  Simpson  during  this  winter  did  not  exceea  28  inches  alto- 
gether, and  from  information  g^tliered  respecting  other  winters  the  average  maximum 
is  not  gi'oato;-  than  18  inchoH,  and  it  never  remains  more  than  a  ilay  or  two. 

The  moan  temporatiire  of  the  water  in  the  harbour  was  34°  during  December, 
January  and  February  ;  it  never  fell  to  freezing  point  throughouc  these  months. 

During  all  this  seven  months  the  highest  sea  in  the  harbour  was  9  inches,  at  the 
tide  polo,  which  is  placed  at  the  most  exposed  pait  of  the  harbour. 


WIWD8. 

The  prp /ailing  winds  throughout  the  year  are  from  the  south-east  and  north. 
I  see  by  Admiral  Richai-d's  coast  pilot  directions  in  and  around  Vancouver  Island, 
that  south-east  gales  are  from  12  to  72  hours'  duration,  and  north  and  north-west  much 
longer. 

I  have  now  been  eight  months  on  this  coast  and  have  closely  ooseivcd  the 
winds,  and  can  state  that  there  has  been  during  that  period  only  one  strong  gale,  und 
that  was  on  the  17th  October,  and  fron"  the  south  west.  I  find  that  south-east  gales 
last  from  4  'm  12  hours,  they  then  vero  round  to  wouth-wcst  with  heavy  squalls  for  a 
few  houra  and  then  calm. 

POBl    BSSmOTON. 

The  soil  around  Port  Essington  is  of  very  imiited  extent,  consisting  only  of  a  few 
gai-den  patches  in  which  potatoes  grow  very  well ;  the  lanti  can  not  be  utiliz'-d  to 
any  extent,  as  there  is  such  a  quantity  of  turf  and  moss  wuich  causes  the  soil  u)  be 
damp. 

There  is  a  large  quantity  of  spruce,  hemlock,  red  cedar  and  yellow  cedar  or 
cypress.  The  spruce  grows  to  a  great  size  and  length,  frequently  3,  4  and  6  feet  in 
diameter,  and  Irom  100  to  160  feet  in  height.  The  yellow  cedar  is  \  fine  quality  of 
wood,  and  valuuble  for  bihip-building, as  it  is  very  durable;  it  also  laakes  beautiful 
furniture. 
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USTLAH  OATLAH. 

An  Indian  MlLagoand  mission. 

The  houses  are  ouilt  in  a  civilized  style,  and  there  is  a  fine  large  Church  vv ith 
School  house  ana  Mission-house. 

Messrs.  Djncan  and  Colinon  nre  stationed  here;  the  former  has  bean  in  the 
country  for  mnnj'  ycnrs,  and  is  the  founder  of  ^he  Mission.  The  land  around  this 
village  seems  more  suitable  for  cultivation,  and  the  Indians  have  numerous  gardens 
in  which  th  7  laise  suflicionl  potatoes  and  vegetables  for  their  own  use. 

At  Big  Bay  there  is  a  fine  saw-niill,  ov,  .od  by  Mr.  George  Williscroft,  who  sup- 
plica  tlie  country  around  with  lumber,  and  also  ships  it  to  Victoria. 


PORT   SIMPSON. 

This  is  ouQ  of  the  oldest  Hudson  Bay  stations  on  this  coast,  aud  the  company 
have  hero  a  large  tradin.'j:  store. 

The  land  suitable    or  cultivation  is  very  limited.     The  Indians  have  f<c -den 

i)lots  in  which  they  raise  some  fine  potatoes,  turnips  and  other  vegetable      xbe 
ludson  Bay  Company  cultivate  several  acres  aud  raise  large  quantities  oli,.. >lon 
productB. 
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The  timber  is  plentiful,  comprising  red  ce<iar,  wpruce,  hemlock,  alder  and 
cypress.     The  spruce  and  red  cedar  aie  of  good  quality,  and  grow  to  a  groat  size. 

QUEEN    charlotte's    ISLANDS. 

Masset  is  situated  on  the  northern  side  of  Graham  Island,  {j  ore  there  is  an  Indian 
village  and  Hudson  Bay  po^-t.  Mr.  McKonzio,  tiio  officer  in  charge,  received  me 
very  kindly,  and  gave  me  much  information  of  the  countiy.  1  went  into  the  woods 
and  saw  some  very  tine  spruce,  ce  lar,  hemlock  and  a  little  birch. 

The  soil  was  rich,  level  and  fi-eo  from  stone,  and  in  many  places  considerable 
patches  of  prairie.  I  saw  some  timothy-grass  growing  wild,  whicli  stood  four  feet 
nigh,  with  heads  seven  inches  long.  The  Hudson  Bay  Company  have  here  a  num- 
ber of  fine  cattle,  as  ie.l  as  seals ;  they  run  at  largo,  and  are  not  looked  after  and  not 
housed  during  winter.  Snow  very  seldom  falls,  and  only  remains  on  the  ground  for 
a  day  or  two. 

Mr.  McKenzie,  who  is  from  Scotland,  says  he  is  confident  that  wheat,  oata, 
barley,  potatoes  and  hay  can  bo  raised  here  equal  to  any  grown  in  Scotland. 
Skedigato  is  about  60  miles  south  of  Eoso  Spit. 

The  Indians  here  grow  some  fine  potatoes  and  turnips,  but  they  do  not  care  to 
till  the  f-oil,  as  they  live  principally  on  salmon  and  fish  eggs. 

I  was  told  that  there  is  plenty  of  red  cedar,  spruce,  hemlock  and  beautiful 
cypress  in  large  quantities.  These  ti-ees  are  abundant  at  several  points  visited  on 
the  Islands. 

At  i^pit  Point,  off  Skedigate,  the  Indians  have  raised  potatoes  and  turnips  of 
excellent  quality. 

Here  I  found  the  prettiest  grove  of  spruce  timber  I  ever  saw  for  mast  pioces 
and  ^ards.  in  fact,  they  look  like  the  red  pine  on  the  Island  of  Corsica.  The  land  ia 
low,  and  along  the  beach  the  grass  (^  )W.i  very  tall.  I  saw  what  looked  like  plains 
in  the  distance  an  I  sailed  along  iiie  ct  st. 

This  Group  consists  of  three  principal  islands — Graham,  Moresby, 
and  Prevost,  the  former  being  the  mos^  northern  and  contains  the  largest 
area  of  land  suitable  for  agrioultuio  ;  grass  is  in  abundance.  I  have  no  hesitation 
in  stating  that  nearly  all  kinds  o^  grain,  vegetables,  and  the  hardier  fruits  will  grow 
well. 

This  part  of  the  Island  compares  favorably  with  the  County  Donegal  in  the 
rorth-west  of  Ireland,  having  soldom  any  snow  or  ft-ost  and  no  fog,  but  perhaps  a 
liitle  more  ruin  during  the  winter  months. 

There  is  a  consideiable  area  of  good  land  on  the  east  side  of  Moresby  Island, 
from  Skedigato  to  Cunishewa. 

The  islands  are  well  timbered  wi'.h  red  cedar,  spi  ace,  cypress,  hemlock  and  alder. 
On  the  west  side  there  are  large  tracts  of  land  producing  nothing  but  pine  and  largo 
cypress. 

I  am  informed  that  coal  is  found  in  different  parts,  andof  excollentquality.  Copper 
and  gold  have  also  been  discovered. 

FISH. 

The  northern  coast  of  British  Columbia,  ombi-acing  Queen  Charlotte's  Islands, 
abouiids  with  fish ;  salmon,  halibut,  cod,  dogfissh,  herring,  whiting  and  oolachon 
Of  the  above  the  salmon  is  the  only  kind  wf,.ib -it  present  is  utilized  to  any  ox- 
tent,  and  this  business  has  only  sprung  into  impoi(an(!o  during  the  last  few  years; 
salmon  curing  and  canning  being  now  one  of  the  principal  industries  of  this  Province. 

The  salmon  are  of  superior  quality,  and  most  abundant. 

Halibut  is  also  very  abundant,  bat  never  caught  o.xcept  for  home  oonsumption. 
This  fish  is  of  excellent  flavor  and  attains  a  great  size.    The  Indians  catch  largo 
Quantities  and  dry  tbem  for  winter  food, 
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I  am  ini'orraod  that  cod  of  excellent  flavor  is  found  in  these  waters,  but  T  am 
not  aware  *  iiat  any  attention  has  been  given  to  search  out  its  haunts  ;  doubtless  banks 
will  be  found  off  this  coast,  where  these  fish  will  bo  caught  in  abundance. 

A  bank  is  reported  by  United  States  naval  fficers  to  have  been  found  to  the 
west  of  Prince  of  WpIos  Island,  Alaska,  on  which  some  tine  cod  were  caugfai. 

The  herring  is  found  at  certain  seasons  of  the  year  along  the  whole  coast  in 
myriads.  Tho  herring  of  these  waters  is  a  little  smaller  than  that  on  the  2^vjva 
Scotian  coast,  but  iij  otherwise  of  similar  quality. 

Tho  spawn  of  the  herring  deposited  on  tho  rocks  and  kelp  is  collected  in  onor- 
mons  quantities  and  form"  >iie  of  the  staple  articles  ot  Indian  food. 

The  oolaiAMitie  caugc  mring  tho  spring  in  many  of  the  streams,  but  nothing  is 
definiti  ly  knmB  m'its  iiuuni-  or  habits,  except  that  it  appears  suddenly  at  tho  mouths 
of  several  river*,  awcends  a  abort  distance,  but  not  above  tido-wat  r,  spawns  and 
disappears.  W^i*t  in  tie  rivers  spawning,  that  is  for  about  three  weeks,  the 
oolaciien  can  iMeauigfat  a\  tieiD«r<  or  scooped  into  boats.  Thistishis  in  great  request, 
its  delicacy  ol'  dtoeror  l»eing  equiU  to  the  sardine,  and  its  nutritious  and  wholesome 
qualities  are  uwatoobted.     It  ;»««  not  as  yet  been  introduced  into  any  foreigii  markets. 

At  WofKlcc'Sr'H  L»-  ■  t  Oardena  Bay  there  are  sal  raon-canning  establish- 
ments, and  lit  SifctMliigai'  -t  coast  of  Queen  Charlotte's  Islands  there  is  a 
company  established  for«»kiogoii  from  the  dogfish,  whicb  produces  a  beautifully' 
pure  and  clear  oil. 
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APPENDIX  No.  12. 


METEOROLOaiCAL   OBSERVATIONS,   BAROMETER    AND    THERMOMETER  READINGS,   BY  REV. 
MR.  TOMLINSON,  AT   FORKS   OP   8KEENA   RIVER,  FORWARDED    BY    GEO.    R.  MAJOR. 


December.   1879. 


Weather. 


Morn. 


Eveninf;. 


Barometer, 


llOloudy. .. 
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5  Pine 

6  Very  fine. 
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APPENDIX  No.  13. 


THE    PHYSICAL    CHARACTER   OF   THE    PRAIRIE  REGION  OBTAINED 

FROM  AUTHENTIC  SOURCES. 

The  Prairie  Region  has  b«en  arbitrarily  defined  in  previous  reports  as  extending 
from  the  eastern  boundary  of  British  Columbia  to  a  line  drawn  northerly  and 
southerly  from  Lake  Winnipeg.  This  great  central  area  of  Canada  is  not  all  prairie, 
but  a  considerable  portion  of  it,  especially  towai-ds  the  south,  is  of  a  prairie 
character ;  in  other  parts  much  of  the  Territory  consists  of  woodland.  It  is,  how- 
ever, held  convenient  to  retain  for  the  whole  extent  the  term  of  '  Prairie  Region.' 

The  information  in  the  following  pages,  compiled  under  instructions  from  the 
Engineer-in-Chief,  by  Mr.  Thomas  Ridout,  C.E.,  is  designed  to  embrace  all  impor- 
tant information  reported  by  th^  several  Explorers  during  the  year  1879,  which, 
together  with  that  contained  in  Appendix  No.  1  of  last  year's  Report,  is  intended 
to  present  in  a  concise  form  all  the  leading  facts  found  on  record,  respecting  the 
physical  characteristics  of  this  Territory. 
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EXPLANATORY  NOTE. 


The  whole  Territory  is  divided  into  sections,  each  section 
one  degree  of  ongitude  in  breadth  by  one  degree  of  Latitude 
in  length. 

55 
The  numerals  in  the  margin,  in  a  fractional  form,  thus  — ^ 

indicate  the  particular  section  in  each  case.     The  numerator 
referring  to  the  Latitude  and  the  denominator  to  the  Longitude. 

Thus  "  55  "  means  the  space  lying  between  the  55th  and 
56th  parallels  of  Latitude,  while  "100"  refers  to  the  space 
between  the  looth  and  loist  meridian. 

The  numbers  printed  in  red  on  the  map  indicate  the 
several  sections. 


The  information  now  furnished  is  from  the  Explorations  of  1879.     The 

Examinations  did  not  extend  north  of  latitude  56",  except  in  the  vicinity  of 

.Peace  River,  where  they  reached  latitude  57°.    References  to  Sections  y^ix 


56 


100 


to  ijf,  inclusive,  will  be  found  in  the  Report  o/"18'79. 


PHOM  THE   IITtH  to   THE   122nD  MERIDIAN,   AND   BETWEEN  THE   56tH  AND   SITTH 

FABALLELS    OF   LATITUDE. 

5i 

1^7  Cambie  Exphration,  18'79. 

Mr.  H.  J.  Cambie,  C.B.  in  going  from  Lesser  Slave  Lake  to  Peace  Eiver, 
travelled  north-westerl}'  through  the  southern  portion  of  the  section. 

Passing  through  one  strip  of  prairie,  10  miles  in  length,  with  rich  soil  pro- 
ducing luxuriant  grass  and  pea  vino;  also  some  small  prairies  on  slopes  facing 
the  south.  The  other  poition  of  the  roati  lay  through  groves  of  poplar  and 
spruce,  generally  of  small  si/o  of  3  to  12  inches  in  diameter,  on  soil  of  grey  silt 
with  two  to  four  inches  of  vegetable  mould.'" 

See,  also,  Appendix  Canadian  Pacific  Railway  Report,  1879. 
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56 

1 18  Cambie  Exploration,  1879. 

Mr.  Cambie  passed  westerly  from  the  mouth  of  Heart  Rivor,  on  the  north 
side  of  Peace  Ilivcr,  througli  the  sonthorn  portion  of  this  section. 

"  At  the  mouth  of  the  North  lleurt  Ilivor  the  Hudson  Bay  (Company  have  an 
extensive  storehou.so,  from  which  are  distributed  the  supplioM,  etc.,  destined  for 
the  Lower  Peace  River,  and  the  Posts  far  north  on  the  Mackenzie, 

Here  we  crossed  the  Peace,  and  continued  our  journey  up  its  left  bank  on 
an  open  bench  with  poor  gravelly  scil,  to  the  old  trading  post  opposite  Smoky 
River,  established  in  1792  by  Sir  Alexander  Mackenzie,  which  has  now  been 
abandoned  ;  and  then  ascending  to  the  plateau  by  the  cart  trail,  followed  it  to 
Dunvogan,  nearly  filly  miles  in  all. 

The  trail  takes  a  moderately  direct  course,  and  is  at  one  point  about  twelve 
miles  distant  fiom  the  valley  of  Peace  River.  It  led  us  tiirough  a  nearly  level 
country,  having  an  average  elevation  of  1,900  feet  above  sea  level,  with  very 
rich  soil,  about  one  tiflh  prairie  and  four-fifths  poplar  and  willow  copse,  the 
timber  being  too  small  to  be  of  value  except  for  firewood  and  fencing. 

Of  the  twenty  miles  next  to  Uunvegan,  fifteen  are  in  large  open  prairies, 
with  rich  grass,  and  such  a  depth  of  black  vegetable  mould  that  prodding 
with  a  stick  to  the  depth  of  a  fwt,  we  failed  to  reach  the  sub-soil. 

Between  the  Smoky  River  Post  and  Dunvegan,  forty-five  miles,  we  crossed 
one  running  stream,  the  North  Brul6,  10  feet  wide,  12  inches  deep,  with  a  swift 
current,  beside  two  small  watercourses  with  stagnant  pools,  and  wo  passed  a 
lake  one  mile  long  by  half  a  mile  wide. 

The  supply  of  water  is  scanty,  but  the  route  of  the  trail  seems  to  have  been 
specially  selected,  with  the  view  of  passing  between  the  heads  of  the  stroamB 
draining  south  into  Peace  River  direct,  and  those  draining  north  into  a  river 
which  joins  the  Peace  a  few  miles  below  Smoky  River. 

In  the  whole  trip  from  Dunvegan  to  Lesser  Slave  Lake  and  back,  about 
260  miles,  solid  rock  was  only  seen  once  at  the  crossing  of  Peace  River;  very 
few  boulders  were  noticed ;  and  though  some  of  the  land  is  light,  by  far  the 
greater  proportion  is  rich,  and  will  become  a  splendid  farming  country  if  the 
climate  proves  suitable." 

See,  also.  Appendix  Pac.  By.  Hep.,  1879. 

GENERAL  REMARKS  ON  WEATHER. 

"The  gardens  at  Hudson's  Hope,  Port  St.  John,  and  Dunvogan,  are  in  the 
valley  of  Peace  River,  many  hundred  feet  below  that  level,  and  they  have  also 
the  advantage  of  a  great  deal  of  heat,  reflected  from  the  adjacent  hills.  In  this 
connection  it  is  right  to  mention  that  all  the  seed  used  by  the  people  in  the 
Peace  River  district  has  been  grown  year  after  year  in  the  same  ground,  and 
generally  without  manure,  al.so  that  they  have  not  the  most  improved  and 
earliest  varieties  of  either  grain  or  vegetables. 

Eastward  of  Hudson's  Hope  it  is  said  that  snow  seldom  lies  to  a  greater 
depth  than  two  feet,  and  horses  winter  in  the  open  air;  when  it  attains  that 
thickness,  however,  they  resort  to  the  slopes  of  the  valley  facing  the  south, 
where  the  snow  drifts  off,  leaving  the  grass  bare. 

We  had  been  in  the  valley  of  Peace  River,  from  the  mountains  to  Dunvegan, 
in  the  latter  part  of  July,  and  the  weather  was  then  warm  and  mild. 

The  month  of  Auiiust  was  spent  between  Dunvegan  and  Lesser  Slave  Lake, 
and  twenty-three  days  of  it  on  the  ])latoau. 

During  that  time  there  was  frost  on  the  morning  of  the  6th,  though  the 
thermometer  at  5  a,m.  had  rieen  to  46°. 
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Affnin,  on  tho  2>Hh,  when  it  was  Btill  6°  bolow  tho  freezing  point  at  6  a.m„ 
and  on  the  27th  when  it  hud  riHon  to  3.i°  ut  4.30  n.m. 

On  tho  oilior  twenty  duyn  the  iowe-'t  reading,  between  4.30  and  5  a.m., 
wan  3St°  and  tho  highoxt  (i5'\  The  woalher  wm  clear  and  tine,  and  in  thoatler* 
noon  it  woh  oflon  warm  enough  to  send  the  thermometer  up  to  80°  in  the 
BhaUo. 

From  tho  time  of  leaving  Dunvegan,  September  6th,  till  we  passed  Mob- 
erly's  Lui<o,  on  tho  Kith,  we  wore  on  tho  level  of  the  plateau,  and  might  still 
bo  coimidored  east  of  the  mountains.  There  was  frost  on  eight  nights  oat  of 
the  twoivo. 

While  breakfasting  at  5  a.m.  on  tho  9th,  the  thermometer  still  stood  at  20°, 
and  on  threo  other  mornings  it  had  not  risen  above  tho  freezing  point  at  that 
hour.     During  that  time  the  wnather  was  generally  clear  and  bright. 

Wo  had  tine  but  cold  weather  from  the  17 th  till  the  summit  of  Pine  River 
Pass  was  crossod  on  28th,  and  from  that  time  till  wo  reached  Quesnel  oa  Oct. 
nth,  it  was  decidedly  wintry,  with  hard  frosts." 

1X9  MacLeod  Exploration,  1879. 

Mr.  Henry  A.  F.  MacLeod,  M.I.C.E.  travelled  down  Peace  River  from  St. 
John  to  Dunvogun,  across  tho  soutborn  part  of  this  section. 

"  From  Kt.  John  to  Dunvegan  the  soil  is  rich  and  euitablo  for  agriculture  for 
a  considoiablo  distance  on  each  side  of  Peace  River.  The  se^  time  com- 
moncos  about  the  end  of  May.  The  service  berry  is  very  abundant  in  the 
neighborhood  of  Dunvegan  and  St.  John,  and  large  game  moosa  and  boar  are 
numerous.  A  few  builalo  aru  reported  to  have  been  seen  in  the  spring  near 
Mud  River." 

Cambie  Exploration,  1879. 

DUNVIQAN   TO   FOKT   ST.   JOHN. 

"  From  Dunvegan  wo  travelled  northward  for  a  day  and  a  half,  say  30  n^iies, 
and  thon  wostwani  ut  an  average  distance  of  IB  miles  from  Peace  River  to  Fort 
St.  John,  reaching  it  on  tho  12th. 

For  tho  whcio  diHtiUuo,  noiiily  120  milos,  the  plateau  undulates  consider- 
ably, ranging  from  1,000  to  2,400  foot  above  son-lovol.  And  for  40  milos,  ofter 
turning  to  tho  west,  thoro  was  a  range  of  hills  a  few  miles  to  our  right,  rising 
from  600  to  1,S00  foit  alwvo  tho  adjacent  country.  My  guide  informed  me 
that  tho  HtroaraH  on  tho  other  side  of  that  ridge  drained  into  the  Battle  and 
Liard  Rivers. 

Klovon  streams,  from  12  to  40  foot  in  width,  wore  crossed,  besides  numerous 
smnllor  ones,  and  Pine  River  North,  which  is  situated  about  six  miles  from  Fort 
St.  John,  and  was  thon  100  foot  wide  by  two  foot  deep,  but  at  high  water  must 
bo  300  foot  wide,  in  n  valley  700  foot  deep  and  a  q"arter  of  a  mile  wide  in  tho 
Iwttom.    Tho  slopes  on  both  sides  are  much  broken  by  old  land-slides. 

On  tho  west  there  is  a  bluff  of  decomposed  shale,  and  on  the  face  of  the 
eastern  slope  many  Unlgos  of  sandstono  in  noarly  horizontal  be<ls. 

We  saw  a  fow  small  open  muskegs,  and  had  to  cross  one  about  one  mile  in 
width  which  delayed  us  more  than  four  horn's. 

Tho  soil  is  composed  of  white  silt  with  a  good  coveringjor  vegetable  mould, 
but  for  one  stretch  of  14  milos,  this  has  boon  completely  burnt  off.  We  also 
passe<l  over  two  gravelly  ridgps. 

A  fow  largo  prairies  were  seen,  and  many  small  ones  intci-spersed  with 
poplar  and  wiUow  copse. 
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Tvvcnty-fivo  por  cent  of  tho  distuiico  lay  tluougli  woods  of  hiuuII  poplar, 
spruce  and  black  pine.  Near  Pino  River  Nortli  tiioro  was  also  a  bolt  tnreo 
miles  wide  orHpruco  six  to  fifteen  inchos  in  diameter. 

Fort  Dunvo^an,  August  lst-5tii.  In  the  garden  of  the  fort  there  wore  fine 
crops  of  wheat,  barley,  potatoes,  boots,  cucumbers  and  s(juash,  while  at  the  R. 
C.  Mission  close  by  there  woro  tine  potatoes,  onions,  carrots,  and  a  luxuriant, 
but  very  backward,  crop  of  wlieut,  a  condition  of  things  which  Mr.  Tossior,  the 

ririest,  oxplaine<l  to  us  had  resulted  from  a  long  drought,  causing  the  grain  to 
ie  in  the  ground  without  sprouting  till  some  heavy  rain  occurroil  at  the  end  of 
May.  August  28th  to  September  6th,  wheat  at  the  fort  was  cut,  but  was  not 
perfectly  ripe;  tliat  at  the  Mission  was  injured  by  frost,  and  no  hope  of  ita 
ripening;  all  other  crops  had  succeeded  well." 

McConnell  Exploration,  1879. 

This  information  has  been  communicated  by  Dr.  G.  M.  Dawson,  Geological 
Survty  from  notes  taken  by  his  assistant,  Mr.  R.  McConnel,  1879: — 

Mr.  R.  McConnell  travelled  northerly  through  this  section,  on  his  way  from 
Dunvogan,  on  the  Peace  River,  to  Battle  River  of  the  North,  about  85  miles. 

"For several  miles  after  reaching  the  plateau  level,  the  country  passed 
through  was  somewhat  rolling  and  dotted  with  aspen  copse,  but  gradually  the 
rolls  ceased,  and  at  a  distance  of  about  six  miles  from  the  river  the  country 
becomes  almost  perfectly  level ;  as  far  as  the  eye  could  reach  nothing  met  the 
view  but  a  level  plain  with  here  and  there  a  clump  of  ivspon.  In  no  part  of  mv 
summer  wanderings  did  I  soe  any  section  of  the  county  which,  fi-om  an  agricul- 
tural point  of  view,  surpassed  this.  The  soil  displayed,  where  the  trail  had 
been  worn  somewhat  deeply,  wa-<  a  heavy  clay  covered  with  a  rich  black  mould, 
often  over  a  foot  in  depth.  Neither  swamps  nor  muskegs,  and  but  two  gullies 
were  passed  over  or  seen  in  any  direction.  This  style  of  country  continued  for 
a  distance  of  about  15  miles  from  the  Peace  River,  and  it  then  commenced 
gradually  to  change  for  the  worse.  Approaching  Hay  Lake,  the  country  l)ecame 
more  swampy  and  woody,  while  with  tne  aspen  were  now  mixed  a  considerable 
number  of  spnice,  a  sure  sign  of  a  deterioration  in  the  quality  of  thescil."  After 
passing  through  a  rather  broken  country,  and  seeing  two  lakes  of  some  sine, 
he  cro.'isos  numerous  swamps  and  muskegs  and  descends  into  the  valley  of  tho 
AVhiie  Mud  Hiver,  alwut  45  miles  from  Dunvogan. 

"  Passing  with  difficulty  through  liiir*  swamp,  which  is  about  throe  miles  in 
width,  tho  countiy  gradually  improved ;  first  swamp  and  aspen  bush  alternating 
with  one  another,  then  all  aspen  bush,  and  at  last  an  o])en  prairie.  About  six 
miles  from  the  foot  of  tho  bills,  wo  came  to  a  largo  stream,  called  White  Mud 
River,  about  50  feet  in  width  by  about  a  foot  and  a-half  in  depth,  it  flows  in  an 
easterly  direction  and  the  country  wo  descended  info  up[)earod  to  bo  its  valley, 
which  is  about  15  miles  in  width,  but  seems  to  narrow  westward,  another 
range  of  hills  running  from  the  south-east  ap])earing  to  almost  close  it  up. 
Between  theso  two  ranges  of  hills,  and  stretching  eastward  and  south  eastwnm, 
as  far  as  the  eye  could  reach,  is  a  largo  area  of  magnificent  country  slightly 
rolling,  an<l  covered  hero  and  therewith  clumps  of  aspen  and  willow.  This 
roach  of  country,  according  to  Half-Breeds  reports,  follows  White  Mud  Ri"er  to 
its  mouth,  and  bears  the  same  character  throughout.  This  would  make  it  about 
50  miles  in  length  with  probably  an  average  width  of  20  miles.  It  appeal's  to 
bo  about  the  same  height  as  tho  plateau  alxtvo  Dunvogan," 

"  After  leaving  White  Mud  Prairie,  the  countiy  grows  worse,  the  proportion 
of  swampy  land  being  on  the  increase,  also  the  prairie  land  giving  way  tx)  aspen 
bush  ;  but  getting  past  tho  watershed  between  White  Mud  River  and  Battle 
River,  it  again  improved,  and  from  this  point  on  to  Battle  Hiver,  a  distance  of 
about  25  miles,  it  maintained  tho  same  general  character,  containing  scarcely 
any  prairie,  but  being  covered  with  a  thick  growth  of  aspon  and  willow,  and 
with  a  very  small  proportion  of  swampy  land." 
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"  Battle  River  flows  in  a  valley  about  a  mile  in  width  and  about  200  feet  in 
depth.  The  river  itflelf  is,  at  low  water,  about  75  feet  in  width  and  about  a  foot  deep, 
durin<;  floodH  muHt  it  be  u  largo  utruam  of  a  couple  of  hundred  fuet  wide  and  three 
to  four  feet  deep.  A  walkofHevorul  miles  up  and  do<vn  the  stream  diacoverod 
no  Htratifled  rocks  insitH,  though  several  blutl's  were  seen  from  60  to  75  feet 
high,  but  consisting  principally  of  sand." 

"According  to  the  account  of  a  Cree  hunter  whom  we  met  there,  it  rocoivos 
two  branches  from  the  south,  each  as  largo  as  itself,  before  rolling  into  Peace 
Biver,  which,  according  to  him,  was  two  days'  journey  from  this  point,  prob- 
ably about  40  miles. 

"As  a  rough  estimate  of  the  amount  of  good  land  lying  between  Peace  River 
and  Battle  River,  a  distance  of  85  miles,  1  should  say  that  fully  three-quarters 
of  it  is  tit  for  cultivation,  the  rest  being  wot ;  and  the  greater  part  of  the  former, 
including  the  White  Mud  River  Prairie,  being  really  tirst-class  land,  equal  to  any 
that  I  have  seen  in  any  other  place  in  the  North- West. 

At  Battle  River  the  fhll  appears  to  set  in  very  early,  although  it  was  but 
the  24th  of  August  when  we  wore  there,  yet  the  leaves  of  the  aspen  were  all 
turned  yellow  and  were  falling  off.  This  ap|)ears  to  have  been  due  to  the  frost  of 
the  20th  August,  when  the  thermometer  registered  12  degrees  of  frost,  as  bofbre 
that  they  were  quite  green,  and  on  our  way  buck,  after  re  crossing  the  hills,  we 
found  them  again  comparatively  green.  This  frost,  according  to  Hudson  Bay 
Officers'  report,  was  quite  exceptional  in  its  severity  at  so  early  a  season;  but, 
besides  it,  two  other  slight  frosts  were  experienced  on  the  trip. 

See,  also.  Appendix  Pac.  By.  Sep.,  18*79. 

120  J^acLeod  Exploration,  1^19. 

Ml".  Macleod  descended  the  Peace  River  fh)m  Hudson's  Hope  to  St.  John. 
"  Between  Hudson's  Hope  and  St.  John  the  soil  improves  and  is  everywhere 
fit  for  pasturage,  and  in  many  places  rich  and  suitable  for  agriculture." 

Cambie  Exploration,  18*79. 

FROM  ST.  JOHN  TO   HUDSON'S  UOPI. 

"  My  trip  fVom  Dunvegan  to  Fort  St.  John  had  occupied  a  longer  time  than 
anticipated,  and  the  season  was  now  so  fur  advanced  that  I  did  not  dare  to 
linger  on  the  road,  but  hurried  on,  keeping  the  trail  to  Hudson's  Hope.  Most 
of  the  way  it  followed  the  valley  of  the  river  and  was  on  the  plateau  only  for 
twelve  miles  rfler  leaving  Port  St.  John,  for  about  throe  miles  near  Middle 
River,  half-way  between  the  two  places,  and  again  for  a  short  distance  about 
six  miles  cast  of  Hudson's  Hope. 

The  soil  is  rich  at  each  of  these  places,  with  prairie  and  poplar  and  willow 
copse,  also  a  few  small  groves  of  poplar  and  spruce  four  to  twelve  inches  in 
diameter. 

On  the  benches  next  the  river,  the  soil  is  in  some  places  light,  and  between 
Middle  River  and  Hudson's  Hope,  there  is  one  stretch,  six  miles  in  length, 
gravelly  and  almost  barren.  That  description  of  land  also  extends  the  whole 
way  across  the  Rocky  Mountain  portage. 

Wo  crossed  only  one  stream  of  importance,  Middle  River,  which  was  then 
four  feet  deep  by  150  wide,  and  at  time  of  freshet  450  feet  wide,  besides  three 
others  from  12  to  26  feet  across,  with  a  few  very  small  ones. 

On  the  east  side  of  Middle  River,  and  about  16  miles  north  of  the  Peace, 
a  range  of  hills  1,000  or  1,600  feet  high  was  observed  running  uoorly  east  and 
west. 
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Fires  were  raging  in  thu  bush  in  many  plaoeH,  and  wo  hnd  ti  ride  through 
one  belt  of  woods  burning  brlHkty  at  the  time,  which  wo  did  with  difflrulty,  as 
the  smoko  and  aHhoH  wore  blinding,  and  tho  boat  vory  grout;  fortunately 
the  timber  wan  fairly  opon  or  wo  nliouid  hiivo  l>oon  sloppud. 

Regarding  tho  country  north  of  Poaco  Rivor,  I  notinod  that  from  tho  eastern 
base  of  the  Rocky  Mountain^'.,  about  twenty  milos  north  of  lIudHon's  ll<>|)e,  a 
range  of  hiiln  oxtunds  nearly  duo  ea^t  lill  it  moots  the  Peace  River,  about 
twelve  miles  boiow  iti»  junction  with  Smoky  Rivor. 

Tho  tract  of  country  lyin;^  south  of  that  range,  and  between  it  and  tho 
Peace,  is  generally  fertile,  but  tliat  portion  of  it  west  of  tho  longitude  of  Dun- 
vegan  is  more  undulating  and  at  a  Hiighlly  higher  olovutiim  than  tho  other  por- 
tions of  the  plateau  in  tho  Peace  Rivor  district,  which  1  had  travelled  over, 
and  has  an  appruciahio  percentage  of  poor  soil. 

Fort  St.  John,  July  30th.  The  garden  containo<l  somo  good  potatoes, 
onions  and  turnips,  and  a  nogro  named  Daniol  Williams  had  a  small  patch  of 
excellent  barley.  On  September  l^th  the  crops  wore  all  ripe,  and  excellent 
both  as  regards  quantity  and  quality,  but  the  barloy  had  boon  trodden  down  by 
animals  and  much  of  it  oaten,  the  owner  having  been  ari-ested  and  taken  to 
Edmonton  on  some  criminal  charge." 

See,  also.  Appendix  Pac.  Ry.  Rep,,  1879. 
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**  Hudson's  Hope,  July  27th-29th.  The  soil  in  the  garden  is  a  good  sandy  loam, 
and  onions  were  vory  fine;  all  other  crops  had  been  injured  by  a  severe  frost 
about  May  15th;  boans  wore  killed,  so  wor  the  potato  vines,  but  they  had 
started  afresh.  A  little  patch  of  wheat  had  boon  frozen,  but  had  grown  up 
again,  and  a  few  stalks  were  forming  oars;  carrots  and  cabbage  lookod  well. 
It  was  said  that  the  frost  in  May  was  confined  to  the  valley,  and  did  not  extend 
to  the  plateau. 

Horses  have  wintered  in  tho  open  air  for  many  years,  but  in  tho  winter  of 
1876-6  twenty  out  of  a  band  of  twenty-four  porishe«I  on  account  of  tho  deep 
snow. 

Returning  there  Septombor  14th-lG,  wo  found  the  potatoes  had  produced 
only  a  vory  poor  crop,  and  the  wheat  had  beon'again  frozen  while  the  grain  was 
in  the  millc  stage,  rendering  it  useless." 

See,  also,  Appendix  Pac,  Ry.  Rep.  1879. 
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'02  o'Keefe,  Exploration,  1879. 

Mr.  Clarke,  Assistant  to  Mr.  D.  C.  O'Koeflfe,  proceeding  soath-easterly  from 
Frog  Fortnge  to  Cumberland  House,  passed  through  the  south- westei-n  corner  of 
this  section. 

At  Pelican  Narrows,  where  there  are  Roman  Catholic  and  Church  of  Eng- 
land Missions,  and  also  a  Hudson's  Bay  Post,  small  gardens  of  potatoes  were 
seen.  Soil  clay,  mixed  with  a  good  deal  of  sand.  Into  the  northern  arm  of 
Pelican  Lake  flows  Boar  Rivor,  which  takes  its  rise  in  a  lake  lying  'o  the 
east.    Whole  region  rocky  and  sterile. 

See,  also,  Appendix  Pac.  By.  Sep.,  1879. 

103  O'Keefe  Exploration,  1879. 

Mr.  Clarke,  proceeding  south-easterly  from  Isle  La  Crosse  Lake  to  Camber- 
land  House,  crossed  the  middle  of  the  southern  half  of  this  section. 

From  Rapid  River  to  Frog  Portage,  where  he  left  the  English  River,  the 
whole  country  was  rocky  and  sterile.  After  he  left  Frog  Portage  the  country 
was  of  the  same  character  until  he  left  this  section.  The  wood  seen  was 
Btuntod  aspen  and  birch. 

See  also  Appendix  Pac.  Ry.  Sep.,  1879. 

55. 

104  O'KeeffeExploratton,  1879. 

Mr.  Clarke  passed  through  this  section  south-easterly  on  his  way  to  Frog 
Portage  from  Lake  La  Crosse. 

Along  English  Rivor,  in  this  section,  nothing  but  rock,  sand  and  Bwamps 
is  recorded. 

From  the  centre  of  the  section,  Mr.  Clarke  made  a  branch  expedition  soutli 
of  Lac  La  Ronge,  which  lies  at  the  southern  extremity  of  it.  This  lake  is  full 
of  fine  fish,  as  are  all  the  lakes  throughout  the  country.  On  the  portage,  at 
the  north  end  of  the  lakr,  some  clay  soil  was  seen,  and  pea  vine  and  vetch  are 
spoken  of  as  growing  in  the  burnt  timber. 

See,  also,  Appendix  Pac,  By.  Sep.,  1879. 

55. 

1015  0' Keeffe  Exploration,  1879. 

Mr.  Clarke  passed  thi*ough  the  middle  of  the  northern  half  of  this  section 
on  his  way  from  IhIo  La  Crosse  to  Frog  Portage. 

Ho  reports  the  rivor  as  consisting  of  lake  expansions  and  short  i-apids. 
Land  of  no  value  whatever.  "  The  southern  portion  consisting  of  muskeg  and 
small  lakes." 

See  also  Appendix  Pac.  By.  Bep.,  1879.  •     ' , 
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106  O'Keefe  Exploration,  1819.  , 

^Ir.  Clarke  crossed  the  middle  of  the  northern  half  of  this  seotion,  proceeding 
easterly  on  his  way  from  Idle  &  la  Crosse  to  Frog  Portage. 
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The  northern  portion  of  this  section  conbists  of  syenite  and  gneiss  rock, 
wh'le  the  southern  half  is  occupied  with  sterile  sandy  plains,  musitog  and 
small  lakes.    Small  JSr  and  poplar,  with  Bankrtian  pine,  are  the  only  trees. 

In  an  excursion  made  from  the  Beaver  River  eastward  to  Burnt  Mountain, 
Mr.  Clarke  ci'ossed  the  mo^t  southorn  portion  of  the  section. 

Lac  La  Ploiige,  which  is  situated  partly  in  the  south-western  corner  of  this 
section,  is  30  miles  long  by  8  to  12  miles  in  breadth. 

"  Prom  the  south-east  end  of  the  lake,  we  penetrated  to  Burnt  Mountain, 
first  crossing  an  extensive  sand  ridge,  on  which  wok  a  fair  growth  of  Banksian 
pine,  poplar  and  birch.  At  the  base,  on  each  nidc  for  a  short  distance,  the  wood 
18  tamarac."  On  leaving  this  ridge,  the  country  is  desciibod  as  being  a  plain 
9  miles  wide,  consisting  of  i-ocks  and  l>oulders  covered  with  moss  in  places  to  a 
depth  of  3  or  4  feet.  Other  sections  are  covered  with  a  little  vegotaole  mould, 
but  no  vegetation,  except  blueberries.  The  country  is  similar  for  20  miles  north 
and  south. 

There  is  a  poor  growth  of  stunted  Banksian  pine  to  be  met  with  generally. 

A  ridge  covered  with  poplar,  and  having  a  surface  soil  of  sandy  loam,  waa 
passed,  but  the  country  generally,  is  as  described  above. 

See  also  Appendix  Pac.  By.  Sep.,  l&^S. 
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107  O'Keeffe  Exploration,  18t9. 

Mr.  Clarke  entered  this  section  from  the  south  on  his  way  down  Beaver 
River  from  Green  LaKe  to  Isle  La  Crosse. 

A  little  distance  north  of  latitude  55°,  the  Beaver  River  assumes  larger 
proportions,  and  forma  several  marshy  lakes,  varying  in  width  from  one  to  two 
miles.  Nearing  Lake  La  Crosse  he  etiys,  "  The  country  about  here  is  sandy  on 
the  high  ground,  and  muskeg  on  the  low,  timbered  with  Banksian  pine  and 
poplar  of  poor  quality.  The  marshes  on  each  side  of  the  river  produce  large 
quantities  of  coarse  grass.  Arriving  at  Isle  La  Orosso  Lake,  the  water  presents 
the  same  thick  green  appearance  as  Green  Lake.  This  is  caused  by 
small  particles  of  green  vegetable  matter." 

"Near  the  Hudson's  Bay  Post  is  a  Roman  Catholic  Mission  with  a  small 

farm  attached,  on  which  they,  with  difficulty,  raise  barley  and  potatoes  for 

their  wants.    The  Hudson's  Bay  Company  also  tried  to  farm,  but  gave  it  up, 

''except  some  small  patches  for  potatoes  and  barley.    The  soil  consists  of  loam 

mixed  with  a  large  proportion  of  white  sand." 

The  northern  portion  of  this  section  along  English  River,  contains  soma 
muskeg,  but  is  generally  extremely  rocky,  granite  and  gneiss  being  the  pre- 
vailing rocks.  In  the  centre  it  is  sandy,  and  continues  so  along  the  shores  of 
Isle  La  Crosse  Lake,  which  are  thickly  wooded  with  Banksian  pine.  The  southern 
portion  consists  of  sandy  plains,  muskegs  and  tamarac  swamps  south  and  west 
of  Lao  La  Plonge.  To  the  south  and  east  of  Lac  La  Plonge,  there  are  somo 
good  tamarac  and  spruce. 

See  also  Appendix  Pac,  Py.  Sep.,  IS'TO. 
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111  Eberts  Exploration,— 1819. 

Mr,  Melchior  Eberta  explored  the  south-west  corner  of  this  section,  and  found 
it  to  bo  nothing  but  Hand  hills  and  muskeg  in  the  valleys,  and  no  grass  except 
on  the  borders  of  the  lakes.  Timber  consisted  of  Banksian  pine,  tamarao  and 
spmce,  the  latter  covered  with  moss. 

See  Appendix,  Pac.  By,  Bep,,  1879, 
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112  MeChnnell  Exploration,  1879. 

Mr.  McConnell  crQ^Bod  the  sonth-easterly  comer  of  this  section,  on  bis  way 
from  Athabasca  to  Lac  la  fiiche, 

"  Leaving  the  Athabasca,  at  the  month  of  the  Lac  la  Biche  Birer,  the  road 
passes  for  about  6  miles  through  an  aspen  bush,  and  ascended  a  slight  elevation. 
The  country  appeared  to  be  almost  level,  and  to  be  a  mere  succession  of  aspen 
ridges  and  muskegs.  Descending  from  this  elevation,  we  found  a  large  swamp 
at  the  foot  of  it," 

"  A  narrow  strip  of  good  land  follows  the  river  and  explains  why  the  road 
hngs  it  so  closely,  but  looking  away  ft-om  the  river  the  country  appears  to  be  a 
mere  worthless  mass  of  muskegs,  the  good  land  intervening  between  them  being 
of  too  small  extent  to  bo  of  any  use," 

"  Lac  la  Biche  is  about  IS  miles  in  length,  and  4  to  6  in  breadth  near  its 
centre.  The  land  around  the  lake,  although  not  equal  to  that  in  the  vicinity  of 
Edmonton,  is  yet  very  good.  It  appears  to  r<se  up  from  the  lake  to  a  height  of 
about  160  feet  in  2  or  3  miles,  and  is  rather  rough  ;  and  some  of  the  higher 
rolls  are  gravelly.  Still,  by  far  the  greater  part  of  the  land  lying  round  the 
lake  is  fairly  good,  and  will,  no  doubt,  some  day,  be  largely  settled." 

"  The  otfoct  of  the  Boman  Catholic  Mission  at  Lac  la  Biche  is  seen  in  the 
number  of  small  wooden  houses  and  small  patches  of  land  fenced  in,  which  are 
seen  nearly  all  round  the  lake,  although  those  patches  are  uanally  small  in  them- 
solves,  yet  in  the  aggregate  they  amount  to  a  good  deal.  From  the  stubble  I 
judged  that  the  crops  must  have  boon  very  good,  although  I  could  obtain  no 
statislics  on  this  point  owing  lo  the  inhabitants  being  all  away  engaged  in  the 
fisheries," 

See  Appendix,  Fao.  By.  Bep.,  1879. 
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113  Chrdm  Exploration,  1879. 

The  Eov,  D,  M,  Gordon  passed  down  the  Athabasca  from  the  mouth  of 
Little  Slave  Biver,  in  the  south-western  corner  of  this  section. 

"  At  the  junction  of  the  two  rivers  the  Athabasca  is  about  200  yards  wide, 
with  a  current  of  about  two  and  a  half  miles  per  hour.  It  broadens  out  in  its 
further  flow,  but  its  current  continues  much  the  same  for  many  mi'es. 

The  land  on  either  side  is  wooded  with  poplar,  interspersed  with  spruce; 
the  banks  rise  by  gentle  slopes  to  a  height  varying  from  100  to  200  feet ;  the 
soil  seems  good,  though  li^ht,  covered  oooasionally  with  loxoriaDt  pastorea,  bat 
for  the  most  part  lightly  tunbered." 
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McConnell  Exploration,  1879. 

Mr,  McConnell  crossed  tho  Honth-enstern  corner  of  this  eection,  on  his 
journey  down  the  Alhabnticn  from  Athabasca  Landing  to  Lac  In  liicho. 

"  The  valley  presented  a  nearly  uniform  character  throughout,  ranging  from 
a  mile  to  two  miles  in  breadth.  Tho  rivor  winding  from  one  side  of  Uie  valley 
to  the  other  caused  the  flat  forming  the  bottom  to  altornnto  from  one  side  of 
the  stream  to  the  other.  A  rather  singular  fact  is  tho  docroaHo  in  the  height 
of  the  platoau,  which  at  the  Landing  is  350  loot  above  the  river,  while,  at  River 
La  Biche,  it  is  only  200  feet."  This  is  an  important  fact,  showing  the  general 
fall  of  the  country  towards  tho  north,  the  same  fall  having  boon  observed  on 
the  Peace  River,  by  Mr.  Macoun. 

Se,  ^Iso  Appendix,  Pac.  Ry.  Rep,,  1879. 
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^H  Gordon  Exploration,  1879. 

Mr.  Gordon  proceeded  down  Lesser  Slave  Lake  and  River  easterly  to  the 
Athabasca. 

"  The  small  river  that  forms  the  outlet  of  the  lake  is  about  25  ybrds  in 
width,  very  tortuous,  hemmed  in  by  low  banks  that  are  almost  uniformly 
wooded  with  aspen  copso  and  willow,  between  which  it  winds  with  very  gentle 
current  at  a  depth  sutlicient  for  largo  Hudson  Bay  Company's  boats  heavily 
laden.  The  soil  on  either  side  near  the  river  seoms  excellent  sandy  loam,  and 
where  free  of  timber  abounds  in  rich  grass  and  pea  vine.  Ere  it  joins  the  Atha- 
basca the  rivor  widens  to  a  span  of  50  3'anls,  and  passes  over  a  series  of  gentle 
rapids,  while  itc  banks  become  more  varied  in  contour,  though  still  closely 
wooded." 

McConnell  Exploration,  1879. 

Mr.  McConnell  traversed  the  centre  of  the  southern  half  of  this  section  on 
his  way  from  the  eastern  end  of  Lesser  Slave  Lake  to  Fort  Assiniboine,  on  tbe 
Atbabaaoa. 

"  Leaving  Lesser  Slavs  Lake  at  its  outlet,  we  struck  out  in  a  sonth-easterly 
direction  for  Fort  Assiniboine.  After  leaving  the  lake  for  a  short  distance  tbe 
ground  \k  marshy,  but  gradually  became  firmer  as  we  advanced,  opening  into 
a  beautiful  prairie  several  miles  in  width,  coverod  with  a  luxuriant  growth  of 
wild  hay  and  pea-vine.  About  six  miles  from  the  lake,  came  to  a  range  of  hills 
running  oast  and  west.  The  crossing  of  these  hills  was  extremely  difficult, 
owing  to  almost  continuous  muskegs  and  swamps,  and  at  tho  southern  side  a 
large  stream  flowing  into  the  Athabasca  was  mot  with." 

A  few  miles  south  of  this  stream  a  low  ridge  was  crossed,  running  from 
east  to  west,  which  marked  the  beginning  of  quite  an  extensive  roach  of  good 
land,  through  the  centre  of  which  flows  a  large  stream  about  75  feet  wide. 
Passing  farther  to  tho  south,  another  stream,  flowing  into  the  first-named,  ia 
crossed,  and  the  valleys  of  both  rivers  spoken  of  as  being  very  fertile. 

"  Near  the  latter  stream  the  country  is  almost  entirely  open,  being  merely 
dotted  here  and  there  with  clumps  of  willow,  but  away  from  the  stream  it 
becomes  densely  wooded  with  'a  small  growth  of  aspen.  Through  this  a8|)en 
bush  we  travelled  for  about  seven  miles,  a  glimpse  from  a  slight  elevation 
revealing  the  same  general  character  oi  country  extending  indefinitely  east- 
ward." 

"  Ten  miles  from  the  river  the  land  again  changed  for  the  worse,  and  from 
this  jioint  to  Fort  Assiniboine  the  country  generally  was  swampy  or  sandy,  and 
of  no  value  for  agriculture." 
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"Indeed,  from  the  outlet  of  Lesser  Slave  Lake  to  Fort  Assiniboine,  od  the 
Athabasca,  with  the  exception  of  a  few  miles  on  either  side  of  the  Ake-new-si-pi, 
there  is  scarcely  any  part  of  the  entire  distance  of  65  miles  at  all  fit  for 
agricultural  purposes." 

See  also  Appendix,  Pac.  By.  Bep.,  18*79. 

115  Cambie  Exphratim,  18 

Mr.  H.  J.  Cambie  describes  the  vicinity  of  Lesser  Slave  Lake  : — 
"  We  reached  the  western  end  of  Lesser  Slave  Lake,  1,800  feet  above  sea  level, 
on  August  19th,  and  next  day  walked  round  the  head  of  the  lake,  about  seven 
miles,  to  the  Hudson  Bay  Company's  fort  of  the  same  name.  Our  path  led  ua 
across  Salt  Creek,  60  feet  wide,  coming  in  from  the  north-west,  which  is  bordered 
for  a  mile  on  each  side  by  rich  marwh  meadows.  They  are  subject  to  overflow 
in  spring  and  during  the  early  part  of  the  summer,  but  at  the  time  of  oar 
visit,  they  were  nearly  dry,  and  on  many  parta  a  mowing  machine  might  have 
been  used  to  advantage. 

The  grass  is  coarse  in  quality,  but  is  said  to  be  very  nutritious,  and  a 
large  quantity  of  hay  per  acre  might  be  saved. 

The  western  extremity  of  Lesser  Slave  Luke  is  a  circular  pond,  about  foar 
miles  in  diameter,  which  is  connected  by  a  network  of  channels  about  a 
mile  in  length,  with  another  ]iond  of  nearly  the  same  size,  which  in  its  turn  is 
connected  with  the  mnin  lake  by  a  channel  about  throe  miles  in  length.  These 
ponds  are  quite  shallow,  seldom  exceeding  four  feet  in  depth,  and  between 
them,  OS  well  as  to  the  south  of  them,  marshes  similar  in  every  respect  to  that 
next  Salt  Creek  stretch  away  for  miles. 

The  fort  stands  just  at  the  outlet  of  the  first  pond ;  the  upland  is  there  light 
and  sandy,  with  a  small  growth  of  poplar,  spruce,  alder  and  willow. 

Lesser  Slave  Lake,  August  20th.  In  the  garden  of  the  fort  were  peas, 
beans,  turnips,  carrots,  potatoes  and  rhubarb,  all  looking  well.  And  in  the 
ffarden  at  the  B.  C.  Mission  were  the  same  vegetables,  also  onions,  cabbages, 
oarley  (good),  with  some  very  fine  wheat  almost  ripe,  and  quite  beyond  the 
reach  of  any  frost  likely  to  occur  at  that  season.  The  success  of  these  crops 
at  an  altitude  of  1,800  feet  above  the  sea,  and  therefore  nearly  on  the  general 
level  of  the  plateau,  east  of  the  Bocky  Mountains,  is  a  matter  of  some 
importance." 

Gordon  Exploration,  1879. 

Mr.  Gordon  speaks  thus  of  the  Lesser  Slave  Lake : — 

"Around  Letiser  Slave  Lake  there  nro  large  mui-shes,  yielding  abundance  of 
excellent  hay,  and  in  this  neighborhood  wheat  has  been  grown  with  marked 
success,  although  as  yet  in  very  small  quantity.  To  the  south  of  the  lake  the 
country  is  hilly,  though  near  the  margin  of  the  lake  the  land  is  very  swampy; 
to  the  north  there  are  numerous  marshes,  lakelets  and  streams." 

McCotmell  Exphratim,  1879. 

Mr.  McConnell  travelled  north  through  the  western  margin  of  this  section 
for  a  distance  of  26  miles  from  the  Hudson  Bay  Post,  on  Lesser  Slave  Lake. 

"  For  the  first  10  miles  after  leaving  the  lake,  near  the  mouth  of  Salt 
Cr«ek,  and  going  in  a  north-easterly  direction,  the  trail  leads  partly  through 
open  prairie  and  partly  through  aispen  copse;  the  country  is  very  rolling,  tne 
hollows  being  usually  swampy  and  the  soil  on  the  higher  ground  tolerably  fair. 
But  from  the  trail  large  muskegs  could  be  seen  0.1  either  side  wholly  worthless 
for  any  purpose.    The  trail  appears  to  wind  along  a  ridge,  and  so  to  show  more 
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good  land  than  would  appear  from  a  lino  taken  straight  north  from  the  lako  at 
random.  For  the  next  ten  miios  the  country  is  much  more  woody,  the  trees 
nrincipally  consisting  of  aspen  with  some  spruce,  and  the  pi-o(M>rti()n  of  swampy 
land  Ming  very  evidently  on  the  increase,  until,  about  20  miles  north  of  the  lake, 
itculminated  in  what  is  called  "  Lo  Grand  Muskeg,"  a  belt  of  land  10  to  12  miles 
wide,  running  east  and  west,  and  wholly  given  up  to  swamps.  Into  this  wo  care- 
fully picked  our  Wuj'  for  throe  to  four  miles  and  then  returned.  Up  to  the 
edge  of  "Le  Grand  Muskeg"  I  should  say  that  about  two-thinls  of  the  land 
passed  over  was  fairly  good,  the  remainder  being  too  swampy  to  be  useful  for 
any  pui-pose." 

Mr.  McGonnell  was  informed  that  north  of  "Le  Grand  Muskeg,"  the  country 
improved  a  little,  and  in  the  vicinity  of  White  Fish  Lake,  situated  a  short 
distance  north  of  the  large  muskeg,  w  as  some  very  good  land  and  a  few 
gardens. 

See  also  Appendix,  Pac,  By.  Rep.,  1879.  * 

55. 

ll(>  Camhie  Exploration,  \%19. 

Mr.  Cambio  crossed  the  centre  of  this  section,  proceeding  north-easterly 
from  Little  Smoky  River  to  Lesser  Slave  Lake. 

"  Continuing  the  same  course,  at  about  i^even  miles  we  passed  Iroqaois  Lake, 
one  and  a  half  miles  long  and  three-quarters  of  a  mile  wide. 

It  discharges  into  Little  Smoky  itiver,  being  about  280  feet  higher,  and  is 
separated  only  by  a  swamp  from  another  lake  of  the  samo  name,  which  empties 
into  Lesser  Slave  Lake. 

About  seventeen  miles  from  the  Little  Smoky,  wo  crossed  South  Heart 
Bivor,  60  feet  wide,  shallow,  and  with  a  current  of  two  miles  per  hour,  running 
in  u  valley  a  quarter  of  a  mile  wide  and  60  feet  deep. 

Still  continuing  the  same  north-east  course  for  about  eleven  miles,  with  the 
river  not  far  to  our  right,  wo  reached,  August  19th,  the  western  end  of  Lesser 
Slave  Lake,  into  which  it  discharges. 

The  country  from  Sturgeon  Lake  to  South  Heart  River  is  not  so  swampy 
or  so  much  flooded  by  beaver  as  between  Smoky  River  and  that  lake,  but  tne 
timber  and  soil  are  precisely  similar. 

For  one  and  a  half  miles  after  crossing  South  Heart  River,  we  passed 
through  a  belt  of  black  pine,  on  poor  sandy  soil,  and  then  across  a  tamarac 
swamp  half  a  mile  in  width  ;  but  from  that  point  to  the  head  of  Lesser  Slave 
Lake,  our  path  lay  along  the  face  of  a  gentle  slope  faring  the  south-east,  through 
a  prairie  of  good  grass,  pea  vine  and  some  small  sage,  with  poplar  and  willow 
copse. 

The  soil  is  grey  silt,  with  several  inches  of  black  vegetable  monld." 
Mr.  Cambie  travelled  north-westerly  through  the  northern  half  of  this 
section  on  his  way  from  Lessor  Slave  Lake  to  Peace  River. 

"  At  Lesser  Slave  Lake  we  were  presented  with  a  supply  of  white  fish, 
weighing  from  three  to  four  pounds  each,  similar  in  every  respect  to  those  found 
in  the  great  North  American  lakes. 

We  left  there  August  2l8t,  on  our  homeward  journey,  following  the  Hudson 
Bay  Company's  cart  trail  in  a  north-westerly  direction  towards  Peace  River. 

About  eleven  miles  from  the  lake  we  crossed  the  South  Heart  River,  which 
was  there  40  feet  wide,  coming  from  the  north-east,  and  followed  up  some  of  its 
smaller  tributaries  to  the  twentieth  mile. 

Three  miles  farther  we  crossed  a  creek  about  8  feet  wide  which  flows  into 
the  North  Heart  River,  and  followed  the  general  direction  of  that  stream  to  its 
confluence  with  the  Peace,  three  miles  below  the  mouth  of  Smoky  River,  and 
fifty-five  from  the  western  end  of  Lesser  Slave  Lake. 
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In  the  iirHt  five  milas  from  the  lake  the  trail  aacendH  400  feet  and  then 
dosoondi  gradually  with  many  unimportant  undulations  towards  Peace  River, 
which  Ih  there  about  900  feet  above  Hea  level,  1,SOO  foet  wide,  itH  immediate 
valley  being  700  foot  deep.  We  crostted  a  muskog  one  mile  wide,  and  travelled 
along  the  margin  of  another  for  half  a  mile,  beside  many  small  swamps  which 
could  be  drained  without  difficulty." 

See  also  Appendix,  Pac.  By.  Rep.,  1879. 
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117  OoaiUne  Bxpbratim,  1879. 

Mr.  Cambio  oroHsod  this  section  south-easterly  on  bis  way  to  Lesser  Slave 
Lake  from  Dunvegan. 

"  We  found  a  party  of  Creea  and  half-breeds  hunting  on  Smoky  River,  who 
ferried  us  across  in  a  canoe  at  a  point  about  eight  miles  Houth  of  the  Boil  Heart. 

The  valley  is  there  4S0  feet  deep  and  two  miles  wide  at  the  level  of  the 
plateau. 

The  western  bank  was  an  irregular  slope  with  many  small  b'dlows  contain- 
ing pools,  caused  by  a  series  of  landslides. 

My  guide  kept  travelling  south-o&st,  and  insisted  he  was  taking  the  shortest 
route  to  Lessor  Slave  Lake,  but  after  four  days  he  brought  us  to  Sturgeon  Lake, 
five  miloH  long  by  four  broad,  elevation  above  sea  level  about  1,900  feet;  where 
there  is  n  settlement  of  Crees. 

I  estimated  that  we  hud  travelled  during  the  four  days  only  about  forty- 
ono  miles.  A  very  large  prop  lion  of  the  country  is  flooded  by  beaver,  and 
wo  spent  hours  picking  our  w  y  between  ponds,  wading  across  swamps,  and 
bridging  small  streams  with  muddy  bunks  in  order  to  get  our  horses  over.  No 
streams  of  importance  were  crossed. 

There  are  numerous  swamp  meadows,  but  very  little,  if  any,  true  prairie  ; 
the  timber  is  poplar,  spruce,  birch,  willow  and  black  pine  (Pinus  contorta),  all  of 
small  size,  in  a  few  cases  nine  to  twelve  inches,  and  two  small  groves  of  spruce 
nine  to  eighteen  inches  diameter  were  noticed. 

The  highest  point  passed  over  was  about  2,100  feet  above  sea  level;  the 
conntry  undulates  gently,  and  if  the  beaver  dams  were  cut  away  it  could  be 
drained  with  very  little  labor;  the  soil  is  white  silt  with  four  to  six  inches  of 
vegetable  mould. 

The  bou Idol's  and  shingle  on  the  beach  of  Sturgeon  Lake  were  all  granite 
and  with  them  was  a  quantity  of  whito  quartzose  sand." 

From  Sturgeon  Luko  in  the  centre  of  the  southern  portion,  Mr.  Cambie 
travelled  north-easterly  in  the  direction  of  Lenser  .Slave  Lake. 

"  It  was  very  annoying  to  find  that  I  had  boon  led  many  miles  out  of  my 
course  and  through  swamps,  to  this  luko,  in  order  that  my  guide  might  have 
the  pleasure  of  visiting  some  of  his  Indian  friends ;  nevertheless  such  was  the 
fact,  and  wo  had  nf^w  to  take  u  direction  at  right  angles  to  our  former  one  and 
travel  north-eastwards  towards  Lesser  Slave  Luko. 

About  thirty  miles  brought  us  to  little  Smoky  River,  400  feet  wide,  in  a 
valley  250  feet  cieep  and  ono  and  a  half  miles  broad,  at  the  level  of  the  plateau. 
The  estimated  elevation  above  sea  level  is  1,6'JO  feet,  dopth  two  and  a  half  feet, 
current  4  miles  per  hour. 

Sturgeon  Lake  is  ono  of  the  feeders  of  this  rivor,  but  its  principal  source  is 
in  the  range  ot  mountains  to  the  south  of  Ljsser  Slave  Lake,  and  it  discharges 
into  the  main  Smoky,  about  15  miles  bolow  the  mouth  of  the  Bad  Uourt  River, 
before  roferi-ed  to. 

The  beurh  and  burs  of  this  rivor  consist  of  well  rounded  boulders  and 
shingle  of  granite,  with  some  largo  masses  of  sandstone,  not  much  water-worn  ; 
also  numerous  pieces  of  lig'iite,  but  no  rocks  were  seen  in  bods,  and  there  were 
no  means  of  ascertaining  from  what  distance  they  hod  drifted. 
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It  is  worth  mentioning  that  a  little  before  wo  reached  thitt  Htroam  a  stone 
About  iheHize  of  my  tlHt  wau  met  on  the  trail,  and  all  the  momherH  of  my  little 
party  stopped  to  examine  it,  not  having  seen  one  ot  any  kind  for  da^u  before." 

Dawson  Exploration,  1879. 

Dr.  Dawson,  crossed  this  section  in  its  uouth-westorn  part,  on  his  way  fVom 
Pine  Pass. 

"  East  of  the  Smoky  River  and  southwanl  towards  the  Athabasca  the  prairie 
country  is  quite  insignificant  in  extent,  the  ici"-  being  characteri/.od  by 
second  growth  woods  of  ttinall  r«izo,  which  (m  appi  ><  hing  the  Aihiibiisca  are 
replaced  by  extensive  and  well  nigh  impaHsublo  bruL>  mid  wind-fixlls  in  which 
second  growth  forest  is  only  beginning  to  wtruggle  sp. 

Though  the  prairies  are  moHt  immodiatol;  .vailaMo  from  an  Agricultural 
point  of  view,  the  regions  now  covered  wit'  jond  giowth  .;na  Ibrost  where 
thv    oil  itself  is  not  inferior  will  eventually  bo  equally  vahujlo." 

See  also  Appendix,  Pac.  P>i.  Rep.,  Ib79." 
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WQ  Dawson  Exploration,  lil^. 

Dr.  Geo.  M.  Dawson,  D.S.,  A.R.S.M.,  F.G.S.,  traversed  this  sectioa  from 
west  to  east,  south  of  its  centre. 

The  country  is  described  as  high  plateau  to  the  west  of  Smokj'  River, 
with  extensive  areas  of  prairie  country,  either  porfeo'.ly  open  and  covered  with 
a  more  or  less  luxuriant  growth  of  grass  or  dotted  with  patches  of  coppice  and 
trees.  What  is  not  prairie  or  coppice  is  described  as  being  gonerally  covered 
with  a  dense  growth  of  second  growth  aspen.  On  other  parts  some  of  the  old 
fbrest  remains  and  consists  of  large  aspen  and  balsam  poplar  and  spruce. 
The  better  class  of  forest  is  found  in  the  river  valleys. 

See  also  Appendix,  Pac.  By.  Rep.,  1879. 
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1 1<^  Cambie  Exploration,  l'il9. 

Mr.  Cambie,  in  travelling  from  Dunvegan  to  Lesser  Slave  Lake,  traversed 
the  north-western  corner  of  this  section : — 

"The  first  four  miles,  while  ascending  to  the  plateau,  were  through  timber, 
and  the  soil  appeared  cold  and  wet.  Again,  from  about  the  twontyflrst  to 
the  twenty-third  mile,  we  passed  over  a  low  ridge  timberoil  with  poplar,  spruce 
and  willow,  whore  the  land  was  cold  and  wet. 

The  balance  of  the  forty-five  miles  was  through  prairie  and  poplar  copse, 
with  a  few  willows  in  low  piacef  ;  the  proportions  wore  about  oiio-third  copse 
to  two-thirdw  prairie,  with  gras;.  '.welve  inches  high,  growing  sufficiently  close 
to  form  a  sod. 

The  trail  follows  the  more  open  parts  of  the  country,  and  it  is  probable 
that  the  proportion  of  wood  lana  at  some  c^otance  to  either  side  would  be 
greater. 

The  soil,  with  the  exceptions  above  mentioned,  is  a  grey  silt,  with  a  few 
inches  of  vegetable  mould. 

About  twelve  miles  from  Dunvegan  we  came  upon  Ghost  Creek,  twelve 
feet  wide,  a  branch  of  the  Bruld  River,  which  we  crosse<l  ut  nixjut  nineteen 
jiiles  ;  the  latter  is  fifty  feet  wide,  and  empties  into  the  Peace  fifteen  miles  to  the 
east  of  Duu vegan. 
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At  the  thirty-ninth  mile  we  crossed  the  Bad  Heart  River,  sixty  feet  wide, 
in  a  valley  250  feet  deep,  a  quarter  of  a  mile  wide  in  the  bottom,  and  nearly 
half  a  mile  wide  at  the  level  of  the  plateau.  From  where  we  crossed,  it  flows 
in  a  north-east  course  for  about  five  miles,  and  empties  into  Smoky  River. 

See  section  -^^  for  Dr,  Dawson's  description. 

See  also  Appendix,  Pac.  Ey.  Rep,  ISTO. 
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120  See  Sec.  -^  for  Dr.  Dawson's  description. 
See  also  Appendix,  Pac.  By.  Sep.,  1879. 


121  Cambie  Exploration,  1879. 

Mr.  Cambie  entered  this  section  at  its  north-western  point,  and  travelled 
south-easterly  towards  Pine  River. 

Hudson's  hopk  to  pine  rivbb. 

"  We  reached  Hudson's  Hope  September  16th,  and  tried  to  obtain  a  guide  to 
take  ns  to  Pine  River,  but  failed,  as  tho  Indians  were  all  absent ;  accordingly, 
we  left  next  morning  and  followed  a  hunting  trail  to  Moberly's  Lake.  This 
trail  ascends  from  Peace  River  by  a  series  of  benches,  and  at  one  and  a  kalf 
miles  reaches  tho  plateau,  which  is  there  about  2,000  feet  above  sea  level,  and 
continues  at  the  same  elevation  to  tho  fifth  mile ;  it  then  passes  over  a  ridge 
900  feet  above  the  plateau  and  along  a  steep  hill  side  to  the  south-western  end 
of  Moberly's  Lake,  at  an  estimated  elevation  of  2,050  feet  above  sea  level. 

In  the  first  five  miles  from  Hudson's  Hope  Wo  had  crossed  two  small  tam- 
arao  swamps  and  some  stretches  of  light,  sandy  soil,  with  a  small  growth  of 
poplar  and  spruce. 

We  had  again  met  with  some  level  land  in  the  valley  of  Moberly's  River, 
which,  for  nine  miles  above  the  lakd,  averages  nearly  half  a  mile  in  width  in 
the  bottom.  Some  portions  of  this  are  gravelly  and  barren,  and  othera  fertile, 
with  a  few  small  prairies  producing  rich  p^rass.  There  are  also  some  fine 
prairies  at  the  lake,  on  slopes  facing  the  sontn. 

Between  Moberly's  Lake  and  Pino  River  there  is  now  a  young  growth  of 
spruce,  black  pine  and  poplar,  but  the  piles  of  fallen  timber  proved  the  existence 
not  long  ago  of  spruce  foresto  of  moderate  size,  and  a  few  belts  of  that  timber, 
6  in.  to  24  in.  in  diameter,  having  excaped  the  ravages  of  fire,  are  still 
standing." 

See  also  Appendix,  Pac.  By.  Bep.,  1879. 


122  See  Appendix  Pacific  Railway  Report,  1879. 
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100  See  Appendix  Pacific  Railway  Report,  1879. 
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101  O'Keeffe  Exploration,  1879. 

Mr.  Clarke  passed  through  a  small  portion  of  the  south-eastern  part  of  this 
section  on  his  way  from  Frog  Portage  to  Cumberland  House. 

Just  before  entering  this  section  Mr.  Clarke  passed  out  of  the  gr».site  and 
entered  at  once  upon  Silurian  limestone,  which  rises  on  all  sides  into  cliffs  30 
feet  high ;  these  are  deeply  pitted  on  the  face.  The  bed  of  Sturgeon  River  is 
one  solid  mass  of  limestone.  The  country  on  each  side  of  the  river  is  low  and 
flat.  From  this  point  to  Cumberland  House  the  country  is  nearly  all  swamp. 
At  Cumberland  House  there  is  a  farm  of  8  to  10  acres,  which  produces  good 
crops  of  various  kinds.  The  soil  consists  of  sandy  loam  and  in  places  stiff  clay. 
It  is  the  only  piece  of  good  land  in  the  neighborhood. 

See  also  Pac.  Ry.  Rep.,  1879. 
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102  O'Keeffe  Exploration,  1819. 

Mr.  Clarke  passed  through  the  north-eastern  corner  of  this  section  on  his 
way  from  Frog  Portage  to  Cumberland  House. 

The  north-west  portion  of  this  section  consists  chiefly  of  gi-anite  ridges 
with  a  scanty  growth  of  aspen  and  birch,  and  in  the  vnlleys  a  poor  coarse  grass. 
About  the  centre  of  Beaver  Lake  the  formation  changes  from  granite  or  syenite 
to  limestone. 

In  the  south-west  portion  of  this  section  are  large  marshes,  one  on  each 
side  of  Swampy  River,  producing  hay.  Balsam  poplar,  tamarac  and  willow 
are  found  here. 

SeoaXao  Pac.  Ry.  Rep.,  i819. 
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103  OKe-fe  Exploration,  1879. 

:"Jr.  Clarke  reports  thut  "  the  north  portion  of  this  section  is  chiefly  com- 
posed of  sandy  ridges,  with  marshy  meadows  close  to  Bear  River.  The  east 
oentia!  portion  is  sterile,  consisting  of  a  thin  covering  of  moss  on  rock,  growing 
stunted  poplar  and  birch.  In  the  west  central  portion  there  is  a  good  deal  of 
marshy  meadow,  and  the  south  oast  portion  is  of  the  same  character.  Along  the 
Boutbem  border  is  a  tract  of  fair  land." 
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104  O'Keeffe  Exploration,  1879, 

Mr.  Clarke,  in  his  excursion  south  of  Lac  La  Ronge,  examined  the  north-eaat 
corner  of  this  section.     Speaking  of  the  northern  part  of  this  section,  he  says: 

"The  principal  part  of  this  section  is  occupied  with  lakes,  large  and  small, 
and  muskegs.  In  the  north-west  portion  there  are  small  sections  of  lair  land  south 
of  Lac  La  Ronge  and  surrounding  Egg  Lake.  Around  the  lat<,er  lake  there  is  a 
belt  of  fine  timber,  consisting  of  tamarac,  poplar  and  in  places  balsam. 
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Mr.  O'Koeffe  was  informed  by  his  guide  McLoau,  that  the  east  central 
portion  is  occupied  with  a  range  of  sandy  hills  or  mountains  and  a  portion  of 
Bear  Lake.  The  south-eastern  portion  contains  a  quantity  of  marshy  meadow 
and  some  good  land,  while  to  the  Bouth-west  lies  a  large  tract  of  muskeg. 
The  timber  of  this  part  is  small  spruce  and  poplar." 
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105  O'Keeffe  Exploration,  1879. 

Mr.  Clarke  examined  the  north-western  part  of  this  section  and  entered  its 
eastern  side  at  Burnt  Mountain      Speaking  of  the  whole  of  it,  he  says  : 

"  The  north  half  of  this  section  consists  entirely  of  lakes  and  muskegs,  inter- 
sected with  sandy  ridges  ,  the  latter,  for  the  most  part,  covered  with  small 
birch  and  poplar  and  occasional  spruce. 

Mr.  O'Keeflfe  examined  the  southern  half,  and  describes  it  as  follows:— 

Almost  centrally  situated  in  this  section  is  the  Montreal  Mountain,  the 
slopes  and  crest  ol  which  are  composed  of  very  good  land,  and  produce  small 
spruce  and  poplar. 

The  south  half  consists  of  good  land  and  some  lakes,  and  the  south-eastern 
corner  is  almost  wholly  occupied  by  Montreal  Lake." 
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106  O'Keeffe  Exploration,  1819. 

Mr.  O'Keeffe,  P.L.S.,  entered  the  south-western  corner  of  this  section,  travell- 
ing south-easterly. 

The  portion  explored  was  "mainly  very  fair  land  with  some  lakes  and  rivers." 
The  remainder  of  tlie  section  is  thus  described  : — "  Th«  northern  portion  of  this 
section  consists  of  sterile  sandy  plains  and  a  good  deal  of  mossy  muskeg,  the 
timber^consisting  of  stunted  spruce,  birch  and  poplar. 

The  central  portion  is  occupied  by  lakes,  and  the  Birch  Hills,  and  has  some 
good  tracts  of  land.  Soil  nandy  loam,  changing  to  sand.  The  timber  is  of  fair 
quality,  often  being  a  foot  in  diameter." 

107  O'Keeffe  Exploration,  1879. 

Mr.  Clarke  passed  due  north  through  the  centre  of  this  section,  on  his  way 
to  Isle  La  Crosse  Lake. 

"The  north-eastern  and  central  portions  of  this  section  consist  of  good  allu- 
vial land  in  places  along  the  Beaver  River,  but  inland  a  short  distance  the  land 
is  sandy  and  sterile.      The  river  banks  are  well  wooded  with  spruce. 

Mr.  O'Koeffe  describes  the  southern  portion  about  Green  Lake  as  being 
generally  good  laud  and  well  suited  for  agricultural  purposes.  Timber  in  the 
south-eastern  part  of  this  section  is  of  very  fair  quality,  consisting  of  spruce, 
poplar  and  tamarac." 
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,See  al80_  Pac.  By,  Rep.,  1879. 


Eberts  Exploration,  1879. 

Mr.'Melchior  Eberts  travelled  westerly  through  the  southern  portion  of 
this  section  : — 

"At'the  I26th  mile  ag.iin  crossed  the  true  forest  limit,  leaving  it  to  the 
north.  Muskeg  continued  for  about  six  miles  in  this  section  up  to  the  130th 
mile,  where  a  delightful  change  took  place  as  wo  passed  from  the  muskegs  on 
to  a  beautiful  rolling  prairie,  lightly  timbered  in  spots  with  small  poplar. 
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To  the  south,  as  far  as  coald  bo  seen,  the  country  appeared  the  same.  To 
the  north,  from  four  to  six  miles,  the  dark  line  of  the  forest  is  seen.  The  land 
through  this  is  very  good,  black  and  sandy  loams,  and  in  the  bottoms  alluvium. 

The  surface  is  covered  with  most  luxuriant  grasses  and  vetches,  oftentimes 
HO  matted  and  tangled  that  it  was  only  by  the  greatest  exertion  one  could  push 
through  them. 

This  part  has  good  drainage.  Numerous  rapid  stroams,  from  10  to  40  feet 
wide,  witn  stony  bottoms,  were  crossed,  and  judging  from  the  purity  of  the 
water,  were,  evidently,  outlets  of  lakes  lying  to  the  south ;  these  all  flowed 
north  towards  the  Beaver  Eiver." 
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109  Eberts  Exploration,  1879. 

Travelling  along  the  southern  boundary  of  this  section  to  about  Ion.  109° 
30',  thence  struck  north-westerly  : — 

"  In  the  south-east  corner  of  this  section  passed  through  a  fine  rolling 
country,  sandy  loam  on  the  ridges  and  black  loam  in  the  bottoms ;  grass  and 
pea  vine  very  abundant.  From  the  centre  of  the  southern  part,  and  running 
northward  towards  the  Boaver  River,  is  a  range  of  high  hills,  principally  of 
sandy  soil  mixed  with  gravel  and  boulders  on  the  ridges. 

In  the  bottom  were  meadows  producing  luxuriant  grasses ;  on  the  hills, 
where  lately  burnt  over,  vetches  and  fireweed  were  very  heavy,  the  inner  fibre 
of  the  latter,  when  gathered  in  the  proper  season,  makes  a  very  strong  rope, 
similar  in  appearance  and  equal  to  hemp." 

Many  large  fishing  lakes  occur  among  these  hills,  around  which  tho^Indians 
have  their  vegetable  gardens. 

The  timber  is  principally  poplar  and  spruce.  Travelling  to  the  western 
side  of  this  section  the  soil  becomes  poorer,  grass  thin  and  sickly-looking. 
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Surveyor-General  of  Dominion  Lands  Report,  1880— <?.  A.  Simpson  D.L.S, 

Air.  George  Simpson  travelled  north-westerly  from  Fort  Pitt  to  Cold  Lake, 
a  distance  of  90  milos.    Speaking  of  the  country  north  of  Frog  Lake,  he  says : 

"  for  twenty  miles  the  country  is  low  and  swampy  ;  beyond  that  it  is  equal 
if  not  superior  to  any  I  saw  in  the  Territory.  The  timber,  poplar  and  fir,  is  of 
good  size  and  stands  in  groves,  the  soil  is  clay  loam  with  clay  sub-soil ;  the 
grass  was  from  two  to  throe  feet  high  and  the  water  excollont. 

I  may  state  that,  after  passing  Frog  Lake,  the  water  flown  to  the  north,  which 
makes  the  water-shed  here  at  latitude  54°.  Cold  Lake,  which  lifts  not  yet  been 
loid  down  on  the  map,  is  about  twenty  miles  in  diameter,  and  »is  near  as  I 
could  make  out  fiom  Ci'iof  Kinoosayoo,  is  poar-shupod,  the  stem  lying  toward 
the  south. 

To  the  north  and  vrest  of  Cold  Lake,  ho  informed  mo,  is  another  lake 
called  Goose  Lake,  about  ton  milos  in  diameter.  Both  these  lakes  have  plenty 
of  whitofish  in  them.  Goose  Lake  is  drained  into  Cold  Lake,  and  Cold  Lake 
is  drained  by  a  stream  running  a  "ttle  south  of  east,  emptying  into  Beaver 
Eiver,  near  the  II.  B.  ,'<'ort  at  Green  Lake. 

Beaver  River,  whijh  runs  about  jton  miles  south  of  Cold  Lake,  is  at  the 
crossing,  about  one  hundred  and  fifty  yards  in  width,  it  has  high  stoop  banks, 
well  timbered  with  largo  fir  and  poplar. 

It  is  hero  that  n  band  of  Indians  belonging  to  the  Chipp^wuyan  tribo  have 
chosen  their  reservation. 

I  saw  ploughing  done  by  these  Indians  equal  to  what  I  have  seen  at  some 
o^^'ie  ploughing  matches  in  Ontario. 
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They  are  noted  for  their  induatry;  they  have  built  two  bridges  over  a  large 
stream  which  empties  into  Beaver  Kiver,  and  have  also  built  for  themselves 
twelve  timber  houses. 

They  have  thrown  aside  the  blanket  and  wear  clothes  similar  to  the  white 
man." 

See  also  Appendix  Pac.  By.  Eep.,  1879. 

110  Eberts  Exploration,  1819. 

Entered  this  section  at  about  lat.  64°  13',  travelling  north-westerly  to 
Beaver  River,  thence  south-westerly ; — 

"  For  10  miles  the  land  is  of  questionable  value,  principally  sand ;  grass  very 
l-'^ht  and  small ;  muskegs  more  frequent.  Lakes  are  numeraus  and  well  stocked 
with  fish.  Timber,  in  places,  large,  of  balsam,  poplar,  spruce  and,  on  the  bor- 
ders of  swamps,  tamarao.  Thence,  having  passed  the  hills,  entered  on  a  level 
prairie,  the  country  improving  in  richness  of  soil  and  pasturage.  Struck  a  cart 
i-oad  at  133rd  mile,  and  in  five  miles  reached  the  crossing  of  Beaver  River, 
which  is  here  130  feet  wide,  flowing  from  west  to  east  through  the  centre  of 
this  section  in  a  valley  1,500  feet  wide  and  100  feet  below  th  genei-al  level  of 
the  prairie.  Ck>ld  and  Groose  Lakes,  the  headquarters  of  the  Chipweyan 
Indians,  lie  to  the  north. 

At  Z48th  mile  reached  Moose  Creek,  in  a  valley  about  1,600  feet  wide  and 
75  feet  deep.  With  the  exception  of  three  narrow  belts  of  sand,  timbered  with 
Banksian  pine,  the  soil  is  good  and  vegetation  rank.  Thence  travelling  south- 
westerly to  Moose  Lake  and  along  its  eastern  shores,  passed  some  fine  potato 
gaixlens  (frost  of  19th  August  had  nipped  the  leaves  of  some  but  did  no  harm). 
Thence  rounding  the  southern  end  of  the  lake,  rose  on  to  u  plateau  (by  aneroid 
1,690  feet  above  sea  level),  the  highest  ground  yet  found. 

In  the  southern  part  of  this  section,  through  and  along  the  Moose  Hills, 
the  soil  is  principally  sand,  supporting  a  fair  growth  of  bunch  grass,  unfit  for 
cultivation,  though  a  very  desirable  summer  range  for  cattle." 

See  also  Appendix,  Pacific  Railway  Report,  1879. 

SL 

111  Eherts  Exploration,  1879 

Mr.  Eberts  entered  this  section,  fVom  Moose  Lake,  about  latitude  64*>  20', 
and  travelled  north-west  to  Lao  La  Biche,  and  subsequently  explored  the 
northern  portion. 

"  At  272nd  mile,  crossed  the  valley  of  Pheasant  Hill  Creek,  3,000  feet  wide, 
and  from  75  to  100  feet  deep  near  the  hill  of  that  name,  and  passed  over  another 
beautiful  stretch  of  country  to  the  cart  trail  crossing  of  the  Beaver  River,  291st 
mile.  The  soil  was  rich  and  warm,  and  well  adapted  for  settlement.  Thence 
for  six  miles  over  a  sandy  ridge,  covered  with  Banksian  pine  and  small  poplar, 
to  Gull  Lake.  From  this  to  Little  Beaver  River,  22  miles,  wos  chiefly  over 
ridges  of  black  and  sandy  loams,  dividing  swamps,  lakes  and  muskegs.  Three 
miles  from  crossing  of  Little  Beaver  River  is  situated  the  farm  of  Mr.  Prud- 
homme,  whose  crops  of  barley,  wheat  and  oats  had  been  entirely  destroyed  by 
fVost  on  the  27th  July,  while  the  crops  on  the  lake  shore,  12  miles  to  the  north, 
were  uninjured.  At  Lac  La  Biche,  the  Hudson's  Bay  post  is  situated  320  miles 
from  Carlton.  On  the  south  shore,  farming  is  carried  on  snccessAilly  at  the 
Roman  Catholic  Mission,  and  fine  crops  of  grain  were  harvested  in  the  lattei 
part  of  August.  Tobacco  has  also  been  raised  for  some  years.  The  no^'th  shore 
IS  thickly  timbered  with  spruce  and  poplar.  For  five  miles  north  of  the  lake, 
aptothe  crossing  ofOwlBiver,  the  soil  is  good,  bat  not  well  adapted  for 
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agricultare,  being  very  broken  and  hilly.  After  crossing  Owl  River,  and 
continuing  north,  passed  nothing  bat  sand  hills  and  muskegs,  with  grass  only 
on  the  borders  of  the  lakes.  Timber  consists  of  Bnnksian  pine,  tam-^rac  and 
spruce,  the  latter  covered  with  moss."  Mr.  Eberts  travelled  from  Hudson's  Bay 

fost,  on  Lac  La  Biche,  north-easterly  25  miles  to  Heart  Lake,  passing  over  a 
igh,  rolling  country  of  light,  sandy  soil,  mixed  with  gravel  and  boulders,  and 
timbered  with  spruce  and  poplar.  At  this  lake  the  Indians  had  good  vegetable 
gardens.  Hence  explored  south  of  east  as  far  as  the  Clear  Water  River,  passing 
some  large  lakes  well  stocked  with  magnificent  whitotioh  and  salmon-trout. 
The  soil  on  this  part  becomes  lighter,  and  the  country  is  very  much  cut  up  with 
swamps  and  muskegs ;  timber,  poplar,  spruce  and  tamarac.  The  Cleai'  Water 
here  is  100  feet  wide  and  two  feet  deep,  with  quicksand  bottom. 

See  also  Appendix.  Pac.  By.  Rep.,  1879. 
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See  Appendix,  Pac.  Ry.  Rep.,  1879. 
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113  Oordon  Exploration,  1819.  • 

Mr.  Gordon  travelled  south  through  this  section  from  Athabasca  Landing 
to  Eidmonton. 

"  Soon  after  we  had  reached  the  Landing  the  expected  train  of  carts  from 
Edmonton  arrived,  and  after  unloading  their  cargoes,  returned.  The  country 
for  some  distance  south  of  the  Landing  is  broken  into  ridges,  the  soil  being  at 
first  poor,  but  after  twenty  miles  are  passed  it  becomes  very  attractive,  rich 
with  luxuriant  grass  and  pea  vine,  watered  by  frequent  streams  and  lakelets, 
and  occasionally  dotted  with  aspen  copse.  Approaching  liklmonton,  and 
particularly  from  the  crossing  of  Sturgeon  River,  tne  soil  is  exceptionally  rich. 
The  road  leads  for  miles  by  luxuriant  hay  meadows,  and  through  gently  rolling 
wheat-lands  of  great  fertility.  Large  fields  of  wheat  had  already  been  cut, — 
one  field  not  far  from  Edmonton  covering  100  acres, — and  the  hearts  of  the 
settlers  were  gladdened  by  an  abundant  harvest.  Wo  came  unexpectedly  on  a 
little  clump  of  houses  overlooking  the  Saskatchewan,  and  a  little  lower  down 
on  the  river  bank  we  entered  the  centre  of  the  settlement,  Fort  Edmonton,  the 
most  important  Hudson  Bay  Company's  post  in  the  North-West  Territories." 

McConnell  Exploration,  1879. 

Mr.  McConnell  describes  thus  the  vicinityof  Athabasca  Landing : 

On  either  side  of  the  trail  in  the  vicinity  of  Athabasca  Landing  the  country 

was  almost  all  a  dense  growth  of  small  poplar  or  muskeg,  the  soil  consisting 

of  sand   and    clay  with   a  slight   clothing  of  black   mould,     A    Half-breed 

trader  informed  him  that  this  description  of  land  extended  out  to  Lao  la  Biche. 

See  also  Appendix,  Pac.  Ry.  Rep.,  1879. 


51 
114 

51 
"5 

51 
116 


See  Appendix,  Pac.  Ry.  Rep.,  1879. 


See  Appendix,  Pao.  Ry.  Rep.,  1879. 

See  Sec.  -^-t  also  Appendix,  Pac.  Ry.  Rep.,  1879. 
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117  Drwson  Erploratim,  ISTS. 

Dr.  DawBon,  proceedini,'  south-easterly,  traversed  this  section  on  his  way 
from  Pine  Pass  to  the  Athabasca. 

"  The  largest  tract  of  poor  land  is  that  boi-dering  the  valley  of  the  Atha- 
basca on  the  north.  This  rises  to  an  elevation  considerably  greater  than 
most  of  the  region  to  the  north  and  west. 

This  region  is  also  very  swampy  in  many  places,  and  for  a  width  of  20  to 
25  miles  on  the  trail  from  Sturgeon  Lake  to  the  Athabasca  is  quite  unsuited  to 
agriculture,  though  in  many  places  capable  of  yielding  good  summer  grazing 
where  the  forest  has  been  completely  removed  by  fires. 

In  the  southern  part  of  this  section  the  country  is  quite  elevated,  and  most 
of  the  tributaries  of  the  Smoky  Biver  rise  at  a  short  distance  from  the  Atha- 
basca. The  tributaries  of  the  latter  stream  from  the  north  being,  with  the 
exception  of  the  Baptiste,  quite  inconsiderable  in  this  part  of  its  course. 

The  ridges  and  nills  by  which  this  region  is  occasionally  div<)r6ified  appear 
in  all  cases  to  be  composed  either  of  the  generally  soft  rocks  of  the  cretaceous 
and  tertiary,  or  of  arenaceous  clays  containing  erratics  and  representing  the 
boulder  clays  of  the  glacial  period.  These  elevations  are  generally  slight,  and 
with  exceedingly  light  and  gradual  slopes  to  the  scarped  banks  of  the  streams 
constituting  much  more  important  inequalities. 
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For  description  of  northern  part  of  this  section,  see  ■^. 
See  also  Appendix,  Pac.  By.  Rep.,  18*79. 
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John  Smith,  M.D ,,\Exploration,  18T9. 

Mr.  H.  B.  Smith,  C.E.,  on  his  way  from  the  mouth  of  Carrot  Eiver  to  Lake 
Winnipegosis,  passed  south-easterly  and  southerly  through  this  section. 

Of  the  ountry  west  of  Cedar  Lake,  he  says: — "It  is  reported  that  the 
muskeg  over  which  this  portage  passes  (he  is  speaking  of  Mossy  or  Cedar 
Portage,  which  is  all  muskeg),  continues  westward  an  indefinite  distance.  It 
is  also  reported  that  at  Pine  Bluff,  on  the  Biver  Saskatchewan,  45  miles  below 
the  Pas  Mission,  canoes  can  ascend  Poplar  Eiver,  be  carried  over  a  portoge  of 
two  miles  in  length  and  placed  in  another  stream  which  falls  into  Lake  Winni- 
pegosis at  the  extreme  north-western  point  of  Dawson's  Bay." 

See  also  Appendix,  Pac.  By.  Rep.,  1879. 


Dr.  Smith  Expbra*'-ni,  1819. 

Mr.  H.  B.  Smith  crossed  this  section,  in  his  voyage  down  Carrot  Eiver,  in 
a  north-easterly  direction. 

"  Except  a  narrow  strip,  seldom  over  300  yards  wide,  on  the  river  banks 
the  country  is  totally  unfit  for  settlement 

Carrot  Biver,  where  it  enters  the  Saskatchewan,  is  almost  200  feet  wide 
with  low  flat  banks." 

See  also  Appendix,  Pac.  By.  Rep.,  1879. 


. 


191 


ion  on  his  way 

ly  of  the  Atha- 
y  greater  than 

width  of  20  to 
^uito  ansuited  to 
lammer  grazing 

3vated,  and  moat 
Trom  the  Atha- 
oeing,  with  the 
t8  course, 
ivarsified  appear 
the  ctetaceoaa 
epresenting  the 
rally  slight,  and 
i  of  the  streams 


IBD  AND  54th 


rot  Eiver  to  Lake 
is  section, 
reported  that  the 
Mossy  or  Cedar 
inite  distance.  It 
p.,  46  miles  below 
over  a  portage  of 
I  into  Lake  Winni- 


1  Carrot  River,  in 
1  the  river  banks 
iiosl  200  feet  wide 


53. 

104^  Dr.  Smith  Exploration,  1819. 

Mr.  H.  B.  S?nith,  in  his  voyage  down  Carrot  River,  passed  almost  throngh 
the  centre  of  this  section  in  a  north  easterly  direction. 

••  Shortly  after  crossing  the  boundary  of  this  section  a  minornl  spring  was 
passed,  similiir  in  taste  and  color  to  the  Borthwick  water  at  Ottawa.  At  this 
point  also  signs  of  a  swampy  country  in  the  interior  wore  apparent." 

Am  Indian  settlement  was  found  at  the  foot  of  the  rapids  on  a  very  pretty 
spot.  "  Thoy  have  built  nine  substantial  houses,  and  are  busily  engaged  cut- 
ting hay,  raising  potatoes  and  Ashing.  A  canoe  route  runs  northward  from  this 
point  to  Cumbeilund,  through  a  series  of  marshy  lakes  and  creeks.  From  in- 
formation obtained  here  the  country  on  both  sides  of  the  river,  exce]»ting  a 
narrowbeitof  half  amile  in  the  vicinity  of  the  river,  is  one  mass  of  marsh  and 
water,  broken  only  at  rare  intervals  by  patches  of  gocxl  diy  land." 

About  the  middle  of  the  section,  at  ine  Hudson  Bay  Company's  post,  the  first 
view  of  the  Pas  Mountains  was  obtained.  Thuy  appeared  to  the  south  about  18 
miles  off,  rising  boldly  from  the  marshy  plains  to  the  height  of  700  feet.  "  It 
is  reported  they  are  densely  wooded  with  large  spruce,  poplar  and  tamarac. 
The  summit  is  principally  muskegs  and  sma'l  lakes." 

"  A  branch  of  the  Saskatchewan,  90  feet  wide,  entei-s  Carrot  River  near 
the  eastern  border  of  the  section,  and  from  20  miles  above  this  point  to  it 
enters  the  "  Great  River,"  it  is  navigable  for  steamers  of  light  draught.  The 
river  banks  are  alluvium,  and  are  well  timbered  with  elms,  maples,  poplars  and 
spruce;  outside  of  the  river  banks  the  country  is  marsh." 

See  -f^  for  Mr.  A.  L.  Russell's  description. 

See  &ho  Appendix,  Pac.  By.  Bep.,  1879.  * 
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103  O'Keeffe  Exploration,  1879. 

Mr.  O'Keeffe  entered  this  section  a  little  north  of  the  middle  on  its  western 
side  on  an  excursion  from  Candle  Lake. 

"  Down  the  river  for  15  to  20  miles  the  land  on  both  sides  of  the  river  is 
good  clay,  black  and  sandy  loam,  clay  and  sand  for  subsoil.  Land  level  on  both 
sides  of  the  river,  which  is  about  60  feet  wide,  and  from  2  to  2J  feet  deep, 
stony  and  gravelly  bottom;  timber,  poplar,  spruce,  birch  and  willow." 

McLean  and  Anderson,  his  guides,  reported  that  between  the  Saskatchewan 
and  Sturgeon  Rivera  there  was  good  land,  particularly  along  the  last-named 
river.  A  belt  of  sandy  country  extends  belweon  the  two  livers,  and  on  each 
side  the  land  is  good.  To  the  north  of  Sturgeon  River  good  land  with  marshy 
meadows  and  some  muskegs,  and  numerous  largo  lakes  is  the  rule.  On  the 
sandy  country  along  the  Saskatchewan  stunted  Banksian  pine  is  found,  but 
north  the  timber  is  as  above. 

Dr.  Smith  Exploration,  1879. 

Mr.  H.  B.  Smith,  in  his  voyage  down  Carrot  River,  crossed  the  southern 
part  of  this  section,  travelling  north-easterly. 

A  little  west  of  the  boundary  of  this  section  the  river  is  only  4J  miles 
from  i  -6  Saskatchewan. 

Where  the  river  enters  this  section  the  banks  are  of  considerable  height, 
but  decrease  much  in  altitude  after  the  middle  of  the  section  is  passed,  and  on 
the  eastern  side  are  only  about  10  feet. 

About  the  middle  of  the  section  many  groves  of  fine  timber,  coniisting  of 
spruce,  Banksian  pine,  poplar,  biroh,  tamarac  and  maple,  were  seen  often  over 
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2J  feet  in  diameter,  but  mnch  of  tbo  country  was  a  bifile.  A  little  east  of  the 
middle  of  the  Hection  the  first  exposure  of  rock  m  situ  is  seen.  "  An  exposure 
of  limestone  slate  of  a  very  soft  nature  was  seen  on  the  south  side." 

As  far  as  seen  the  land  socmcd  well  suited  for  cultivation,  and  was 
covered  with  a  continuous  forest  of  the  above-raontioned  trees.  As  the  eastern 
side  of  the  section,  however,  was  approached  the  forest  became  one  of  aspen 
poplar  of  small  size,  and  the  soil  light  and  sandy.  In  passing  through  this 
tract  the  river  bed  is  greatly  encumbered  "  with  very  large  boulders  of  lime- 
stone, granit«  and  syenite." 

The  river  constantly  increased  in  width  as  ho  crossed  from  west  to  east,  and 
before  the  rapids  were  reached  averaged  eight  feet  in  depth. 

See  -^f  for  Mr.  A.  L.  Russell's  description. 

See  also  Appendix,  Pac,  By.  Rep.,  18'79. 

53_' 

10/^  (yKeeffe  Exploration,  1^19' 

Mr.  O'Keeffe  passed  for  a  distance  of  50  miles  north  through  the  centre  of 
this  section  to  Candle  Lake,  and  thence  north-westward  to  Great  Bittern  Lake, 
3(  miles;  on  his  return  from  Candle  Lake  to  Pi-inco  Albert  he  passed  south- 
westerly a  distance  of  32  miles. 

On  the  lino  from  Fort  A  la  Come  to  Candle  Lake  the  land  varies  very 
mnch  in  quality,  but  about  the  one-half  of  it  is  very  fair  land.  "The  land  on 
the  eastern  hall  of  this  section  to  about  half-way  between  the  Saskatchewan 
and  Sturgeon  Rivers  is  sandy  and  poor.  In  the  vicinity  of  Sturgeon  River  the 
land  improves  and  is  good  for  agricultural  purposes"  In  the  northern  part  of 
the  section,  west  and  east  of  the  head  of  Candle  Lake,  there  is  some  good  land, 
also  muskeg  and  some  meadow  marshes  ;  numerous  large  lakes  are  scattered 
along  the  western  side  in  the  north.  There  is  ^ome  very  superior  spruce 
and  tamarac  in  this  section,  18  to  24  inches  in  diameter,  poplars  of  about  the 
same  size ;  plenty  of  white  fish  in  the  lakes  and  rivers.  The  country  in 
general  is  gently  rolling  or  almost  level. 

Dr.  Smith  Exploration,  1879. 

Dr.  Smith  entered  this  section  about  the  centre  of  its  southern  boundary 
way  from  Swan  River  to  Fort  a  la  Come. 

The  first  13  miles  of  this  district  may  be  classed  as  undulating  prairie,  with 
soil  of  the  richest  character.  It  is  also  well  watered  by  two  important  streams, 
the  Maple  and  Carrot  Rivers.  The  Maple  River,  at  the  point  of  crossing,  is  15 
feet  wide  and  two  feet  deep,  with  clay  banks  10  feet  high.  The  Carrot  River,  at 
point  of  crossing,  is  25  feet  wide  and  three  feet  deep,  with  clay  banks  seven  feet 
nigh.  From  |K)int  ot  crossing  for  eight  miles  low  rich  land  with  numerous 
lakes  until  a  ridge  is  reached  70  to  100  feet  above  the  prairie  level,  this  is  sandy 
and  covered  with  spruce.  One  mile  of  sandy  soil  of  no  agricultural  value  extends 
to  the  Fort. 

Mr.  H.  B.  Smith  travelled  easterly  down  Carrot  River  from  the  centre  of 
the  southern  part  of  this  section. 

The  land  on  both  sides  of  the  river  is  partially  open  and  slightly  undulat- 
ing at  the  point  of  departure.  The  soil  is  of  the  richest  possiole  character, 
being  clay  loam  from  one  to  three  feet  deep  with  a  subsoil  of  clay.  Clumps  of 
small  poplars  may  be  seen  in  all  directions.  Three  miles  east  from  the  point 
whore  the  trail  crosses  the  river,  the  timber  commences  and  continues  all  the 
way  down  tlie  river. 

While  crossing  this  section  many  exposures  of  the  river  bank  were 
obeerved,  which  averaged  from  four  to  five  feet  of  friable  clay,  beneath  which 
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lio8  a  thick  stratum  of  coai-so  gravel  and  sand.  As  far  as  could  bo  observed  from 
the  top  of  bun ItH,  the  surrounding  country  was  rich  and  fertile  and  free  from 
Bwanu)s  and  muskoi^s. 

The  river  for  the  whole  distance  is  rapid  and  tortuous,  its  breadth  varies 
from  20  to  60  feet,  and  its  depth  in  the  rapids  only  a  few  inchon.  "  The  banks, 
which  alternately  show  dense  br&les  and  green  timber  consisting  of  poplar, 
spruce  and  Banksian  pine  of  12  inches  in  diameter,  average  30  feet  nigh. 

Surveyor-General  of  Dominion  Lands'  Report,  1880. — A.  L.  Russell,  B.L.S. 
Mr.  Eussell  explored  the  Carrot  Eiver  eastward  through  this  section. 


he  centre  of 


DESOBIPTION   OF   CARBOT   RIVER. 

"  For  about  80  miles  in  an  airline  due  east  of  LaCorne,  the  Canot  Rivor 
runs  through  a  ertile,  well-wooded  and  well- watered  country;  but  afler  reach- 
ing  Shoal  Lake  Settlement,  a  perfect  Indian  paradise,  abounding  in  fish,  dn."'.B, 
geese  and  some  large  game,  the  banks  become  lower,  and  a  short  distance  in 
the  rear  thereof  are  extensive  swampp,  lagoons  and  lakelets,  similar  tu  the 
country  adjoining  the  Saskatchewan  fliver,  between  Cumberland  House  and  the 
Grand  Rapids. 

Much  large  timber  is  to  be  seen,  more  especially  in  the  lower  part  of  the 
river,  and  consists  of  poplar,  spruce,  cottonwood,  maple,  elm,  &c.  From  Indian 
reports  the  woods  extend  back  a  long  distance  from  the  river. 

While  on  the  subject  of  timber,  I  may  remark  that  the  Birch  Hills,  south 
of  La  Corne,  contain  much  large  poplar.  Down  the  northern  slope  of  these  hills 
flow  several  small  streams,  the  largest  of  which  is  called  Sugar  or  Stony  Creek, 
and  on  its  course  are  several  valuable  mill  sites.  Several  mill  sites  are  also  to 
be  found  on  the  Carrot  River,  as  well  as  on  Pine  Creek,  a  small  stream  empty- 
ing into  the  Saskatchewan  River  near  "  The  Forks." 

A  steamboat,  similar  to  those  used  on  the  Saskatchewan  River,  could  ascend 
readily  nil  summer  the  Carrot  River  from  the  Pas  Mission,  for  7<5  miles  (56  in 
an  air-line)  to  where  an  important  feeder,  60  feet  wide,  comes  in  from  the  north. 
Throughout  this  distance  the  rivor  averages  200  foot  in  width,  and  has  a  current 
of  from  one  to  one  and  a-half  miles  an  hour. 

From  the  above  point  upwards  the  inver  is  choked  in  many  places  with 
driftwood,  and  12  miles  (air-line)  further  on  there  is  a  very  serious  barrier  of 
rapids  with  a  fall  of  over  20  feet  in  two  miles. 

About  f)0  miles  (41  air-line)  up  from  the  main  Saskatchewan  Rivor  there 
comes  in  from  tiie  north-west  a  channel  of  the  Saskatchewan,  known  as  the 
Supanagoose,  90  foet  wide,  which  diverges  from  the  main  stream  about  30  miles 
(air-line)  south-west  of  Cumberland  House.  The  Carrot  Rivor  proper,  therefore, 
terminates  where  it  meets  the  Supanagoose,  and  the  two  channels  form  a  large 
island,  about  sixty-five  miles  long,  south  of  Cumberland  House." 

See  also  Appendix,  Pac.  Ry.  Rep.,  1679. 

53.  .     • 

105   O'Koeffe  Exploration,  1819, 

Mr.  O'Kooffe  travelled  in  almost  every  direction  through  this  section,  and 
describes  it  generally  north  of  the  Saskatchewan  for  the  whole  breadth  of  this 
section;  "The  land  is  suited  for  agricultural  purposes  as  far  north  as 
Little  Bittern  Lake  on  the  east,  and  thence  diagonally  north-west  to  Rod  Deer 
Lake.  North  of  Littlo  Bittern  Luke  there  is  a  large  marsh  or  swamp  which 
lies  between  the  above  lake  and  Great  Bittern  Lake  to  the  north-east. 

Along  the  northern  boundary  of  the  section,  the  land  is  good  and  extends 
northward  to  the  top  of  Montreal  Mountain  (see  A^). 
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About  6  miles  north  of  Prince  Albert,  a  series  of  sand  hills  and  ridges  from 
3  to  5  miles  wide,  extend  easterly  through  this  section  into  the  next  (see  -^f)- 
This  tract  of  countiy,  although  principally  quite  sandy,  contains  many  small 
tracta  of  very  good  land.  The  prevailing  timber  here  is  Banksian  pine,  but 
much  good  aspen  poplar  is  likewise  seen. 

With  the  exception  of  this  strip  of  sandy  country,  all  the  other  has  a  first- 
class  soil  of  a  mixed  character,  passing  from  rich  black  clay  loam  with  or  with- 
out small  pebbles  and  gritty  sand  into  all  varieties  gf  loam  till  it  passes  into  sand 
in  the  ridges  spoken  of  above. 

North  of  the  sand  ridges  are  large  quantities  of  very  fine  timber,  consist- 
ing of  spruce,  poplar  and  tamarac.  Passing  still  further  north,  the  country 
gradually  becomes  better  until  it  assumes  a  swampy  character  in  the  neighbor- 
hood of  Bittern  Lake.  In  the  south-eastern  part,  north  of  the  rivers,  are  many 
pine  prairies,  interspersed  with  groves  of  aspen  poplar. 

On  the  western  margin  of  the  centre  of  this  section,  Mr.  O'KeelTe  found  a 
small  area  under  crop  on  the  eastern  side  of  Sturgeon  Lake,  lat.  53"  30'. 
Wheat,  potatoes  and  barley  were  under  cultivation,  the  former  and  the  latter 
being  fit  for  harvesting  (22nd  Aug.)  and  most  promising." 

The  potatoes  could  not  be  excelled  for  size  or  quality  anywhere. 

See  also  Appendix,  Pacific  Railway  Report,  1879. 

Marcus  Smith  Exploration,  1879. 

Mr.  Marcus  Smith,  M.LC.B.,  travelled  eastward  from  Fort  Carlton  to  Fort 
A  la  Corne  through  the  southern  portion  of  this  section. 

"  Immediately  beyond  this  the  soil  improves,  and  scattered  homesteads 
appear;  at  about  30  miles  the  trail  crosses  the  fled  Doer  Creek;  the  soil  beyond 
this  increases  in  richness  and  the  homesteads  are  more  numerous.  The  main 
settlement  is  on  a  flat  nearly  opposite  Sturgeon  Biver.  Farm  homesteads,  at 
intervals,  extend  down  the  banks  of  the  north  branch  of  the  river  to  the  Forks, 
and  there  is  a  settlement  on  the  south  branch,  principally  half-breeds. 

The  soil  is  a  rich,  light  loam,  which  produces  crops  of  wheat  averaging  30 
bushels  to  the  acre.  There  are  occasional  low,  level  flats  on  the  margin  of  the 
river;  further  inland  the  land  raises  fully  200  feet  above  the  level  of  the  river; 
it  is  rather  lumpy  and  rough,  broken  with  numerous  ponds  and  lakelets  fringed 
with  aspen  and  willows. 

These  high  lands  cost  more  labor  to  get  them  under  cultivation  ;  but  I  was 
informed  they  produce  better  crops  than  the  low  flats.  On  the  uncultivated  lands 
the  natural  crops  of  grass,  wild  peas  and  vetches  were  so  heavy  that  if  we  left 
the  trail  we  found  great  difficulty  in  forcing  our  way  through. 

About  18  miles  above  the  Forks  the  peninsula  is  crossed  by  another  sand- 
belt  about  4  miles  wide,  covered  with  jack  pine.  On  the  point  there  are  two 
homesteads  on  which  there  were  good  crops  of  wheat  nearly  ripe  and  good 
kitchen  gardens. 

From  the  Forks  down  to  Fort  A  la  Corne  we  found  the  soil  rather  sandy  in 
some  places  near  the  river,  but  further  back  it  is  fully  equal,  if  not  superior, 
to  Prince  Albert    On  the  Paonan  Creek  there  several  farm  homesteads  taken  up. 

See  also  Appendix,  Pacific  Railway  Report,  1879. 

53. 

I06  O'Keeffe  Exploration,  1879. 

Ml*.  O'Keeff'e  travelled  through  this  section  in  every  direction,  and  describes 
it  generally : — 

"  The  southern  part  of  the  section  is  almost  all  prairie  with  a  few  alkaline 
marshes  in  the  western  corner.    Passing  north  on  the  trail  to  Sandy  Lake  Mia- 
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sion  the  land  constantly  improves,  and  at  the  Mission  the  soil  is  very  rich 
indeed.  On  the  trail  from  Carlton  to  Sturgeon  Lake  the  land  is  also  very  good. 

The  valleys  of  Shell  and  Big  rivers  are  voiy  rich,  and  the  whole  land 
enclosed  between  thofe  rivers  naitake  largely  of  the  same  character.  This  tract 
is  mixed  prairie  and  forest  anil  is  generally  level.  Sturgeon  River,  discharging 
Stony  Lake,  runs  south-easterly  through  the  northern  half  of  the  section.  The 
land  throughout  its  whole  course  to  the  Indian  Reserve,  on  both  sides  of  the 
river,  is  tirstrclass,  though  there  are  a  few  muskegs  and  swamps  scattered 
through  it. 

No  finer  country  could  be  desired  than  the  section  above  described.  The 
water  is  pure  and  abundant  and  the  land  extremely  rich.  Pea  vine,  vetehes, 
grasses,  and,  in  fact,  all  herbaceous  plants  wore  luxuriant,  but  this  statement 
applies  also  to  burnt  districts.  Very  fine  fish  are  in  all  the  rivere  and  lakes  of 
the  section  ;  the  whitcfish  being  extremely  abundant,  largo  and  of  fine  quality. 
The  timber  on  this  section  is  not  so  good  as  that  either  east  or  west  of  it,  but 
many  groves  of  fine  timber  were  observed  scattered  through  it. 

In  the  north-western  part  of  it  the  land  is  very  good  but  the  timber  is  not 
of  large  size,  being  nearly  all  second  growth  as  the  old  timber  had  been  burnt 
down  by  fire  some  years  ago.  The  whole  section  may  be  classed  as  level  plain 
or  gently  rolling  land,  no  hill  being  seen  higher  than  50  feet  except  in  the  vici- 
nity of  the  Mission. 

The  land  generally  in  the  vicinity  of  Sandy  Lake  Mission  is  a  rich  loam, 
containing  a  small  percentage  of  gravel,  which,  indeed,  is  the  prevailing 
character  of  land  for  many  miles. 

At  the  Mission,  saw  a  small  field  or  two  of  the  best  spring  wheat  I  have 
ever  seen,  which  would  be  fit  to  harvest  in  ten  days  (August  20th)." 

Eherts  Exploration,  18'79. 

Mr.  Eherts,  travelling  north-westerly  fipom  Port  Carlton  towards  Pelican 
.   Lake,  passed  over  the  south-western  portion  of  this  section : — 

"  Prom  lat.  53°  to  Shell  River  the  country  is  principally  prairie,  lightly  tim- 
bered in  places  with  small  poplar,  exceedingly  rich  and  fertile,  consisting  of 
sand  and  clay  loams.  A  great  many  hay  meadows  and  small  lakes  are  met 
with,  several  of  the  latter  being  slightly  alkaliue. 

At  Sandy  Lake  the  Indians,  under  the  supervision  of  Mr.  Hinds,  Church  of 
England  Missionary,  were  cultivating  successfully  fine  fields  of  grain  and  rais- 
ing vegetables.  To  the  west  of  Shell  River,  in  the  hills,  the  soil  is  principally 
sand  with  a  mixture  of  gravel  and  boulders.  Wherever  the  timber  was  burnt 
off  the  surface  was  covered  with  a  thick  growth  of  grass  and  vetches. 

Shell  River  valley  is  about  two  miles  wide.  This  stream  joins  the  Sturgeon 
River,  which  empties  into  the  Saskatchewan. 

On  the  14th  October,  snow  fell  to  a  depth  of  14  inches,  but  disappeared  in 
a  week. 

The  snow-fall  during  the  winter  does  not  exceed  two  feet ;  horses  winter 
out,  and  when  taken  up  in  the  spring  are  in  good  oi-der.  Winter  seta  in  about 
the  1st  November  and  remains  steadily  cold  until  April." 

See  also  Appendix,  PAcificBaiUoay  Report,  18*79. 

53.  ^    .     ^^'  -/[  \y-'-'"  : 

107  O'Keeffe  Report,  1819. 

Mr.  O'Keeffe  entered  this  section  on  his  way  north-westerly  from  Sandy 
Lake  Mission  to  Stinking  and  Pelican  Lakes. 

"  The  land  from  the  Mission  westward  to  Stinking  Lake  is  generally  very 
good,  but  somewhat  broken  by  the  creek  valley,  which  forms  the  head  of  Shell 
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River,  continuing  alon^;  .Stinl<in^  Ltii<o  at  the  north  end,  we  croHsoJ  Big 
liiver,  a  Htreiini  uboul  100  f'eot  wide,  iintl  d;schiirgin^  the  waters  of  the  above 
laito.  From  here  to  rt'lican  Lake  the  land  \a  gcnoiall}'  ifood,  with  a  soil 
vnryiirjj  from  i)la«|(  clay  loam  to  sandy  loam,  subsoil  f^onorally  clay  or  sand. 
On  this  lino  tl)«M'o  is  a  j^ood  bolt  of  spruce  and  tamarac.  Coiiliiiued  our  course 
alon^  the  east  and  north  sides  of  Policun  Luke,  througii  spruce  and  tamarao 
woods  of  fine  timber  averaging  20  iiichoi  in  diamolor,  an  1  from  50  to  HO  feet 
hig^,  which  continue  I  for  two  and  a  half  miles,  then  poplar  wilh  birch,  spruce 
and  tamarac  prevailed. 

A  tine  stream  60  feet  wide,  and  four  to  five  feet  deep,  flows  oat  of  the  lake, 
and  runs  to  the  north-westward  to  Beaver  River. 

Extending  eastward  from  Pelican  Lake  to  nearly  the  eastern  side  of  this 
section,  a  tract  of  very  poor  sandy  land  is  found.  To  the  north  of  Clear  Lake,  it 
extends  for  six  mile.s,  and  southward  to  an  undefined  distance." 

Eberts  Exploration,  lfi19. 

Mr.  Eberts  entered  this  section  about  latitude  53°  26',n  travelled  north- 
westei'ly  to  the  noith  of  Whitefish  and  Pelican  lakes  to  its  u  .  th-west  angle. 

"  The  country  between  Shell  and  Big  rivers  is  the  "divide  "  between  the 
Saskatchewan  and  Beaver  Rivers.  "At  the  58th  mile  from  Carlton,  crossed 
Big  River,  the  outlet  of  Stink'ng  Lake  in  this  section.  Rising  immediately  out 
of  the  valley  to  150  feet,  the  country  to  the  67th  mile  is  very  rough  and  hilly, 
with  numerous  pot-holes,  ponds,  lakes  and  swamps  in  all  directions,  the  soil 
becoming  light  in  proceeding  north.  At  the  67th  mile,  latitude  53°  40',  entered 
n  forest  which  is  13  miles  across.  This  is  the  southern  limit  of  the  t'ue  forest. 
The  timber  is  large,  consisting  of  spruce,  balsam,  poplar,  Banksian  pme,  and  a 
few  trees  of  yellow  pine  from  12  to  30  inches  in  diameter,  but  at  present  is  of 
little  use  for  economic  purposes,  as  it  lies  too  far  north  of  the  Saskatchewan 
water-shed.  Through  the  forest  the  soil  improves,  clay  being  mixed  with  the 
sand. 

From  the  80th  mile  to  Pelican  Lake,  the  land  again  becomes  worth- 
less,— sand  ridges,  hills  and  muskegs.  Some  fine  lakes  were  passed,  affording 
a  fair  supply  of  fish. 

On  the  shores  of  Pelican  and  Whitefish  lakes,  which  are  the  largest  in 
this  section,  the  Indians  in  favored  spots  grow  vegetables. 

At  the  100th  mile,  on  the  26th  July,  crossed  Pelican  River.  It  was 
swollen,  and  rapid  from  the  recent  heavy  rains.  Hence  to  the  north-west 
corner  of  this  section,  a  distance  of  about  20  miles,  was  the  most  difficult  part 
of  the  country  seen,  being  one  vast  muskeg,  with  here  and  there  a  sand  island, 
or  a  ridge  lying  north  and  south  thickly  covered  with  small  spruce  and 
poplar.  The  soil  is  a  tine  white  silt,  and  worthless.  .Numerous  streams  were 
met  with  from  10  to  40  feet  in  width,  the  crossing  of  which  was  dangerous 
and  difficult." 

On  his  return  journey,  Mr.  Eberts  travelled  easterly  through  this  section  at 
about  latitude  53°  iS',  passing  south  of  Stinking  Lake. 

"Leaving  Birch  Lake,  and  approaching  the  Thickwood  Hills, the  country 
becomes  hilly  and  uneven,  soil  poor,  though  strong  enough  to  support  luxuriant 
grasses.  On  the  south  side  of  Slinking  Lake  is  a  large  meadow  which  extends 
for  the  whole  length  of  the  lake,  and  for  some  miles  to  the  south. 

After  leaving  this  lake,  crossed  over  a  low  ridge  to  the  head  waters  of 
Shell  River.  The  course  was  continued  through  the  valley  of  the  river,  which 
continued  to  increase  in  width." 

8ee  also  Appendix  Fac.  By.  Rep.,  1879. 
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I08  Eberts  Exploration,  1879. 

Mr.  Eberts  entered  this  section  about  lat.  63°  36',  travollinf^  easterly,  pass* 
ing  Turtle,  Stony  and  Birch  hikon,  and  describes  the  county  as  Ijocoming  more 
level ;  soil  changing  to  black  and  sandy  loams.  In  the  neighborhood  of  the 
lakes  the  soil  is  very  rich  and  of  groat  depth.  At  Turtle  Lake  a  small  quantity 
of  barley  was  sown  last  spring  and  harvested  successfully,  vegetables  are  also 
raised  and,  with  the  quantities  of  white  fish  to  be  found  in  the  lakes,  the  Indians 
are  in  no  fear  of  starvation. 

See  also  Appendix,  Pac,  By.  Rep.,  1879. 

10<)  Eherts' Ex  oration,  W19. 

Mr.  Eberts  on  his  return  journey  struck  the  Rod  Dear  River,  11  miles  east 
of  Fort  Pitt,  travelling  from  thence  almost  duo  east  for  20  miles  over  a  rolling 

{>rairie,  lightly  wooded  with  spruce  and  poplar.    The  ridges  of  a  light  sandy 
oam  and  rocky,  bearing  a  grass  resembling  bunch  grass. 

Surveyor-General  of  Dominion  Lands  Report,  1880 — G.  A.  Simpson,  D.L.S. 

Mr.  George  Simpson  travelled  from  Battleford  to  Fort  Pitt  north-westerly. 
Leaving  Battleford  he  says : 

"  For  about  20  miles  the  trail  from  Battleford  to  Fort  Pitt  passes  over  a 
light  sandy  loam,  the  timber  is  small  poplar  standing  in  groves,  and  (he  water 
generally  has  a  brackish  taste.  After  that  for  30  miles  the  soil  is  somewhat 
better,  then  the  trail  passes  through  sand  hills  for  two  miles  ;  soil  worthless  and 
timber  small.  From  the  sand  hills  to  Fort  Pitt,  a  distance  of  aboat  30  miles, 
the  soil  is  light,  bat  will,  I  think,  produce  good  crops.  This  is  the  best  section 
of  country  lying  between  Battleford  and  Fort  Pitt. 

Surveyor-General  of  Dominion  Lands'  Report,  1880  —W.  F.  King,  D.T.S. 

Mr.  King,  who  travelled  through  this  territory,  thus  speaks  generally  of 
the  land  west  of  the  109th  Meridian  and  south  of  Beaver  River : 

"  The  country  through  which  I  passed  last  summer  has  been  so  often 
described  that  it  is  needlens  for  me  to  speak  of  it  here.  The  country  lying  be- 
tween Fort  Pitt  and  Fort  Edmonton,  along  the  Fourteenth  Base  Line,  will  be 
described  by  Mr.  Aldous.  It  is  su*!icient  to  say  that,  in  my  opinion,  the  tract 
of  country  extending  from  somr  distance  north  of  Beaver  River  southward 
nearly  to  the  telegraph  line,  west  of  the  109th  Meridian,  is  not  to  be  surpassed 
by  any  part  of  the  North-West  Territory,  visited  by  mo,  ior  fertility  of  soil  and 
adaptability  for  settlement.  But,  some  distance  north  of  Beaver  River,  we  get 
into  a  country  abounding  in  muskegs,  and  there,  I  think,  summer  frosts  will  bo 
a  serious  obstacle  to  settlement,  except  in  the  vicinity  of  the  large  lakes  such 
as  Lac  la  Biche,  Cold  Lake,  &c. 

At  Lac  la  Bicho  and  at  Whitefish  Lake  (which  is  between  Lac  la  Biche 
and  Victoria)  there  are  large  settlements.  At  the  formerfplace  there  is  a  Roman 
Catholic  and  at  the  latter  a  Wesleyan  Mission." 

See  Sec.  ^^  for  Mr.  Simpson's  description  of  northern  part. 

See  also  ^ijypendix  Pac.  By.  Rep.,  1879. 
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no  Surveyor-General  of  Dominion  Lands  Report,  1880 — M.  Aldous,  D.T.S. 

Mr.  Aldous  crossed  this  section  from  oast  to  west  on  the  Hth  Base, 
latitude  53°.  35'.  52'-. 

"  For  the  first  six  miles  westward  from  the  110th  Meridian,  the  country  is 
rough  and  hilly,  and  covered  with  poplar  blnflfs,  the  soil  being  somewhat  light 
'  .  and  sandy.  Across  ranges  two,  three  and  four,  is  a  magnificent  stretch  of 
country  of  the  richest  agricultural  character ;  it  is  level  and  entirely  fVee  from 
ponds,  and  shows  indicationa  of  having,  in  the  near  past,  been  covered  with 
timber ;  at  present,  it  is  generally  covered  with  scattered  low  willow  and  poplar ; 
through  the  centre  of  it  flows  the  Vermilion  River,  a  fine  stream  of  excellent 
water.  The  ve-;etation  is  very  luxuriant,  wild  pea-vine  and  vetches  having  a 
remarkable  growth. 

At  range  five  we  strike  a  rough  and  hilly  section  of  country,  which  con- 
tinues across  ranges  five  and  six ;  in  places  it  is  thickly  timbered,  but  may 
generally  be  called  a  bluffy  country." 

See  Appendix  Pac.  Ry.  Rep.,  1879, 
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III  Surveyor-General  oj  Dominion  Lands'  Report,  1880 — M.  Aldous,  D.T.S. 

Mr.  Aldous  crossed  this  section  iroiu  east  to  west  on  the  14th  Base 
latitude  53°.  35'.  52  ". 

"  Across  ranges  seven,  eight  and  nine,  and  up  to  the  second  crossing  of  the 
Vermilion  River,  in  range  ten,  the  country  is  undulating,  continuing  bluflFy, 
and  in  some  parts  well  timbered  with  poplar ;  throughout,  even  to  the  hill-tops, 
the  soil  was  found  to  beoxcollont,  nothing  being  exposed  in  building  the  mounds 
but  rich,  black  loam.  Several  small  streams  of  good  water  run  through  this 
section. 

Iq  range  10,  after  crossing  the  Vermilion  River,  the  country  is  more 
thickly  covered  with  bluffs  of  poplar,  the  ground  gradually  rising  from  the 
ri^er  for  several  miles,  soil  continuing  of  the  same  excellent  character. 
Running ncrobs  range  11  there  is  a  denKc  forest  of  poplar,  with  numerous  ponds 
and  muskogs.  liange  12  is  more  open,  but  is  hilly  and  broken  with  bikes  and 
small  ponds.  Across  range  13  is  a  very  rough  country,  chains  of  lakes  lying 
between  a  succession  of  ridgos,  together  with  numerous  muskegs,  being  the 
principal  featuion;  it  is  all  pietty  well  covered  with  poplar  and  willow,  together 
with  much  dry  timbtr  and  windfall."  . 
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See  Appendix  ?ac.  Ry.  Rep.,  1879. 


Macoun  Exploration,  1879. 

Prof  J.  Macoun,  F.L.S.,on  his  journey  from  Hay  Lakes  to  Battlefoi-d,  crossed 
the  south-west  portion  of  this  section,  and  aescribos  it  as  good  level  arable  land, 
much  of  it  covered  with  willows  and  small  popiars.  Small  lakes,  ponds,  and 
grass  marshes  were  numerous  The  soil  generally  was  a  heavy  dark  colored 
clay  loamj  and  onlj'  in  one  spot  was  an  admixture  of  sand  seen.  Land  nearly 
level  and  water  first-class,  but  it  constantly  got  drier  as  they  travelled  easterly. 
Continuing  a  southeast  course  and  keeping  the  willow  thickets  and  poplar 
bluffs  to  the  left,  the  country  passoif  over  had  at  one  time  been  forest,  but  now 
there  was  hai-dly  a  large  tree  left.     Dried  Meat  Hill,  a  rounded  eminenoo 
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standing  alone,  is  not  more  than  50  feet  high,  covered  with  wood  on  the  north 
side  but  quite  bare  on  the  south.  Tbo  surrounding  country  is  a  most  beautiful 
level  plain  with  a  gentle  slope  towards  Battle  River. 

Surveyor  General  of  Dominion  Lands'  Report,  1880 — M.  Aldons,  B.T.S, 

Mr.  Aldous  crossed  this  section  from  oast  to  west  on  the  14th  liase,  about 
Latitude  53".  35'.  52". 

"After  crossing  the  Vermilion  River  for  the  third  time,  in  the  first  mile  in 
Range  12,  the  country  suddenly  changes ;  'ore  we  have  a  fine  lovrl,  partially 
wooded  section,  which  continues  to  the  P.>  .vor  Hills,  a  distance  of  (liirty  miles. 

This  is  a  section  of  country  partici'iarly  well  ivdapted  for  settLment;  the 
soil  is  good.  To  the  north  of  Boavor  Lake  there  are  extensive  hay  meadows, 
and  the  Beaver  Hills  contain  an  abundance  of  excellent  poplar,  spruce,  tumarac 
and  some  birch  timber.  The  14th  Base  Line  passes  about  four  luile*  to  the 
north  of  Beaver  Lake ;  this  lake,  1  am  informed,  is  about  15  miles  in  length, 
by  10  in  breadth,  the  water  being  of  good  quality,  and  containing  several  kinds 
offish. 

Running  north  on  the  meridian,  between  ranges  18  and  19,  the  country  is 
comparatively  open  and  level  as  far  as  Beaver  Creek,  north  of  which  the 
ground  gradually  rises  to  the  north-east,  and  is  more  thickly  wooded." 

See  also  Appendix,  Pac.  By.  Rep.,  1879. 
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W^  Macoun  Exphrotior,,\Vl9. 

The  south-eastern  portion  of  this  section  is  described  as  a  country  of 
^ondorfal  io;.ility,  but  very  much  broken  by  ponds,  lakes  and  marshes.  The 
soil  throu<'houi  is  tb^i  usual  black  loam  on  the  surface,  and  occasionally  more 
sandy.  Willow  thickets  and  poplar  copse  covered  the  country  almost  continu- 
ously. Tl.c,  abundance  of  fresh  water  was  a  very  marked  feature,  and  that  this 
was  incrensinj;  was  evident  from  the  dead  trees  standing  around  the  margins  of 
the  larger  ponds.  Even  Bittern  Lake,  which  has  all  the  features  of  a  sail  lake, 
was  fresh,  and  the  trees  along  the  southern  end  wore  dead.  On  the  bunks  of 
this  lake,  iron-stoie  nodules  were  observed.  The  soil  in  the  neighborhood  of 
the  Hay  Lakes  was  a  black  loam  inclining  to  clav,  aljout  15  inches  deep,  and 
resting  on  a  clay  sub  soil  mixed  with  gravel.  Mr.  McKernan  has  commenced 
to  farm  heie.  Near  the  telegraph  station  he  has  a  small  patch  of  potatoes  of 
two  varieties,  one  of  white,  the  other  of  purple;  found  a  sample  of  the  former 
to  measure  lij  inches  in  circumference.  Ail  the  crops,  comisting  of  barley, 
wheat  end  oats,  were  very  fine.  Mr.  McKernan  had  sunk  a  well  near  his 
house  and  obtained  bad  watoi'.  Ho  showed  some  crystals  of  soloi>ito,  which 
indicat(3d  that  ho  hud  sunk  into  the  Cretaceous  clay.  It  was  suggested  that  he 
should  sink  another  one  close  by,  but  on  no  account  to  go  down  to  the  clay. 
He  did  so,  and  obtained  excellent  water. 

'surveyor  General  of  DoirJ.nion  Lands  Report,  1880. — M.  Aldous,  D.T.S. 

Mr.  Aldous  crossed  this  section  from  east  to  wo  t  in  the  14th  Corrcition 
Line  about  Latitude  53°.  46'.  2!)". 

"Westward,  along  the  1  Ith  Correction  Line,  the  country  is  all  of  a  similar 
character,  soil  oxoolient,  and  for  the  most  part  covered  with  large  willow  and 
B'lattered  poplar.  As  we  approach  thr  Saskatchewan  l{iver  there  are  a  few  groves 
of  good  spruce  and  tamarac.  Whero  the  lino  crosses  the  north  end  of  Beaver 
Hills,  the  rise  is  hardly  nolicoablo,  tlie  hills  appearing  to  terminate  in  about 
this  latitude.     The  country  lying  between  the  Sturgeon  River  and  tne  Sas- 
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katchewan  is  of  tho  finest  agricultural  character,  and  is  rapidly  being  "  taken 
up  "  by  settlers. 

Bordering  Big  Lake,  to  tho  south  and  east,  there  is  much  heavy  spi-uce 
an  I  poplar  bush.  From  Big  Lake  to  the  114th  meridian,  tho  ground  gradually 
ri&  )8  and  is  rough  and  broken,  with  swamps  and  muskegs,  the  soil  being,  for 
the  most  part,  liglit  and  of  comparatively  inferior  quality. 

In  tho  whole  distance  surveyed  between  the  llOth  and  114th  meridiana, 
we  htivo  not  passed  over  a  single  mile  of  what  I  deem  worthless  land  ;  there 
are  bolts,  as  already  mentioned,  of  particular  fertility,  but  oven  that  which  I 
have  not  classed  in  this  way  might  be  cnUivatad  to  advantage. 

The  streams  throughout  contain  clear,  good  water,  and  but  very  few  of  the 
lakes  or  ponds  are  alkaline. 

The  latter  part  of  the  season  has  been  particularly  fine  and  favorable  for 
surveying  operations.  At  the  time  of  writing  (27th  Nov.)  there  is  not  sufficient 
snow  to  cover  the  ground.  The  greatest  degree  of  cold  has  been  9°  below 
zero.    On  the  11th  November  tho  river  fi'oze  over  and  Indiana  crossed  on  foot.'' 

See  also  Appendix,  Fac.  Ry,  Rep.,  1879. 
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114        See  Appendix,  Pac.  Ey.  Eep.,  1879. 
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See  Appendix,  Pac.  Ey.  Eep.,  1879. 
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See  Appendix,  Pac.  By.  Eep.,  1879. 


See  Appendix,  Pac.  Ey.  Eep.,  1879. 


See  Appendix,  Pac.  Ey.  Eep.,  18 19. 
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PROM  THE   IOOtH  to   119tH   SrERlDIAN  AND   BETWXIN   THE    62nD   AND 

63bd  parallels  of  latitude< 
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100  T>r,  Smith  Exploration,  1879. 

■  Mr.  H.  B.  Smith,  on  his  way  from  Lake  Winnipegosia  to  Fort  Pelly,  pasped 
Bouth-weelerly  through  tho  westorn  portion  of  this  section. 

"On  Gravel  Point,  a  low,  flat  promontoiy  at  the  head  of  Dawson  Bay,  on 
tho  eastern  side,  a  French  settler  named  Lai-onda  has  located  himself  and 
family.  He  reports  tho  soil  in  his  neighborhood  whore  it  is  dry  as  being 
exti-omely,fer»ile,  but  that  a  great^deal^ofawamp  existed. 
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"  The  eastern  shore  of  the  bay  in  low  and  flut,  and  is  densely  timbered  with 
poplar  and  spruce.  Wherever  a  landing  was  made,  much  marsh  was  observed 
in  the  interior." 

Shoal  River,  which  discharges  Swan  Lake,  is  about  200  feet  wide,  very 
shallow  and  full  of  boulders.  Swan  Lake  is  about  14  miles  by  5,  and  extremely 
shallow  and  full  of  islands.  "  The  shores  of  both  lake  and  )'iver  arc  low  and 
marshy  but  well  timbered."  The  soil  carried  down  by  the  Swan  llivor  from 
the  higher  levels  has  been  deposited  at  its  entrance  into  the  lake,  and  thus  a 

fromontory  of  nearly  3  miles  long  has  gradually  boon  formed.  From  the 
ndian  village  to  the  "Store,"  a  distance  of  iS  miles,  along  the  banks  of  Swan 
Eiver,  is  hard,  dry  land  of  a  sandy  nature,  timbered  with  small  poplars  and 
spruce.    Back  from  the  river  the  country  is  very  swampy, 

See  also  Appendix,  Pac.  By.  Rep.,  187i>. 
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10 1  Br.  Smith  Exploration,  1879. 

Dr.  Smith  traversed  the  southern  border  of  this  section  on  his  way  from 
fhe  telegraph  line  to  the  second  crossing  of  Swan  Eiver. 

The  Indian  reserve  a  few  miles  west  of  Northcote  and  west  of  Swan  River, 
occupies  a  considerable  portion  of  this  region;  there  is  in  it  excellent  farming 
land.  Agriculture  has  been,  to  some  extent,  engaged  in  by  the  Chief 
Keasikongs,  and  some  good  buildings  have  been  erected,  and  a  few  small  fields 
fairly  well  fenced  and  cultivated.  A  large  portion  of  the  reserve,  however,  is 
very  wet,  but  might  easily  be  drained. 

Careful  exploration  of  the  country  north  of  the  reserve  for  12  miles  re- 
vealed a  magnificent  district — land  excellent,  and  much  large  poplar,  24  to  30 
inches  in  diameter.  This  was  the  character  of  all  the  region  from  the  junc- 
tion of  the  Thunder  River  with  Woody  River  and  far  northward,  while  south- 
ward there  was  a  stretch  of  rich  but  wet  land  extending  to  Swan  River. 

Westward  of  the  reserve  the  soil  was  excellent,  and  the  country  heavily 
wooded  with  very  fine  timber,  poplar,  spruce  and  tamarac.  A  very  large  pro- 
portion of  the  land  was  wet  and  much  cut  up  by  small  streams  which  nad 
their  sources  in  Porcupine  Mountain. 

P'r.  Smith  was  informed  that  the  Porcupine  Mountain  filled  the  greater 
part  of  this  section,  and  was  densely  wooded  throughout  its  whole  extent. 
"  Around  the  south-east  end  a  shaking  bog  extends  for  many  miles." 

A  severe  frost  occurred  about  the  centre  in  lat.  °52  07'  on  the  night  of  July 
27th  or  28th,  1879. 

Mr.  H.  B.  Smith,  on  his  way  from  Swan  Lake  to  Pelly,  passed  across  the 
south-eastern  corner  of  this  section  for  20  miles. 

It  is  partially  open  prairie,  and  very  level.  The  soil  is  similar  to  the  rich 
black  mould  of  Manitoba.  Several  Indians  have  established  themselves  in  this 
district.  Land  of  similar  character  to  the  above  is  said  to  extend  up  to  the 
Porcupine  Mountain, 

See  also  Appendix,  Pac,  Ry,  Rep,,  1879.  .      • 

102  Dr.  Smith  Exploration,  1^1^, 

Dr.  Smith  passed  north-westerly  through  this  section  on  his  way  from 
Swan  River  to  Carrot  Rivci'.  The  six  miles  between  the  eastern  boundary  of 
this  section  and  Swan  River  is  very  fair  land  with  an  extellont  soil,  but  in 
many  places  very  wet. 

The  valley  of  Swan  Rivet*  at  the  crossing  is  two  miles  from  one  summit  to 
the  other.  The  river  lies  in  the  middle  290  feet  below.  It  is  very  serpentine, 
and  40  feet  wide  by ^4  in  depth. 
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Prom  Swan  River  to  camp  15,  a  di^itance  of  11  miles,  may  be  best  described 
by  tho  term  marsh.  A  few  dry  islands  of  small  poplar  and  willows  are  scat- 
tered through  it,  but  tho  prevailing  characteristic  is  swamp  and  muskeg,  and 
shaking  bog. 

The  next  llj  miles  is  described  as  marsh  and  muskeg,  in  the  vicinity  of 
tho  lino,  thinly  timbered  with  small  poplar,  spruce  and  aiders. 

Westward  of  Noi'th  Ktoimami  Lake  to  the  western  limit  of  this  section,  at 
Big  Valley  C;eek  many  .small  streams  were  crossed,  but  the  land  where  dry 
was  very  good.  Generally  heavily  timbered  with  aspen,  poplar  and  spruce. 
Soil  principally  light  loam  with  a  few  swamps  and  muskegs. 

See  also  Appendix,  Pac.  Ey.  Bep,  1819. 

52_  .   ,' 

10';^  Dr.  Smith  Exploration,  1819. 

Dr.  Smith,  on  his  way  from  Swan  River,  entered  this  section  about  the  middle 
and  crossed  it  diagonally  on  hiswayto  Fort  a  la  Corne.  Direction,  north-westerly. 
From  the  time  ho  entered  the  sef'tion  until  he  reached  Green  Lake  about  its 
centre  the  land  is  described  as  exceedingly  rich.  The  greater  part  had  been 
lately  burned  over,  and  was  now  growing  up  with  young  poplar,  hazel,  cranberry 
and  raspberry  bushes.  The  fruit  of  tho  latter  was  fuUj^  ripe,  very  large  and 
delicious.  Grass  and  pea  vine  were  thick  and  tall,  and  in  tne  vicinity  of  the 
lakes  the  former  spread  out  into  meadows  of  vast  extent. 

Numerous  outcrops  of  limentone  were  noticed  in  the  stream  beds,  which 
will  doubtless  be  of  much  value  in  the  future.  For  five  miles  north-west  of 
Green  Lake  the  country  is  very  hilly  and  sandy,  with  many  boulders  in  the 
soil. 

At  the  crossing  of  Red  Doer  River,  Yellow  Quill's  band  have  located  them- 
selves, and  h«re  for  ono  mile  east  of  tho  river  the  soil  is  excellent. 

North-westward  from  the  crossing  of  Red  Deer  River  to  Birch  Knoll, 
an  isolated  hill  about  70  feet  high,  and  about  six  miles  from  the  river,  the 
country  is  level,  but  quite  sandy.  Many  small  tracts  covered  with  blueberries 
were  observed  here.  After  crossing  Boaver  River  the  land  improved,  and  much 
tine  land  was  seen  extending  westward  as  far  as  tho  eye  could  reach. 

See  also  Appendix,  Pac.  By.  Bep.,  1879. 

1 0^  Dr.  Smith  Exploration,  1819. 

Dr.  Smith  passed  through  the  north-western  corner  of  this  section  north- 
westerly, on  his  way  from  Swan  River  to  Fort  a  la  Corne. 

Tho  whole  distance  across  this  section  shows  excellent  land,  fit  for  all 
agriculturid  purposes.  The  soil  is  a  rich  black  loam  of  great  depth,  with  a 
clay  subsoil.  It  may  be  considered  partially  open  prairie,  as  the  timber  is 
scattered  in  clumps  over  its  surface.  Aspon  poplar  6  to  12  inches  in  diameter  is 
frequent.  Small  lakes  are  numerous,  ana  a  few  alkaline  ponds  were  seen.  Tho 
level  of  tho  country  is  generally  uniform,  Jthough  in  some  places  broken  by 
long  coulees. 

Surveyor-General  of  Dominion  Lands'  Beport,  1880—^4.  L.  BusseJl,  D.L.S. 

Mr.  Alexander  Russell  ran  a  line  north  from  the  10th  Base  north  of  Quill 
Lakes. 

"As  before  stated,  the  meridian  of  Big  Quill  Lake,  north  of  the  10th  Base, 
runs  through  a  swampy  region  thickly  timbered  with  small  poplar."     At  this 
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point  thick  and  impassable  swamps  were  encountered,  which  stretched  north- 
ward for  some  distance  towards  the  centre  of  this  section.  "  To  tiio  south- 
eastward from  Little  Quill  Lake  to  Keospitanow  Hill,  the  trail  passed  through 
a  similarly  good  countiy." 

Of  the  norih-westorn  corner  of  this  section  he  says  :  "  North-oast  and  east 
of  Waternen  Lake  claims  have  been  located,  and  a  number  of  log  houses  built 
and  other  improvements  made  by  the  settlers,  who  appeared  well  pleased  with 
the  season's  crops  and  the  future  prospects." 

Marcus  Smith  Exploration,  1879. 

Mr.  M.  Smith  passed  through  the  southern  part  of  this  section,  proceed- 
ing easterly  from  Humboldt  to  Fort  Pelly. 

"  Between  Humboldt  and  the  Quill  Lakes  the  country  is  variable  in  some 
places,  low  and  swampy  where  there  is  much  willow  brush,  but  eastward  of 
this  point  where  the  trail  crosses  the  telegraph  line  there  are  several  miles  of  a 
beautiful  park-like  country,  the  trail  wandering  in  open  glades  through  groves 
of  aspen.  Befoie  reaching  Big  Quill  Lake  we  came  upon  an  open  alkaline  plain 
extending  northward  to  the  telegraph  lino;  this  continues  eastward  nearly  to 
Fishing  Lake,  and  probably  also  to  some  considerable  distance  north  of  these 
lakes.'^ 

See  also  Appendix,  Pac.  Ry.  Report,  1819. 

105  Marcus  Smith  Exploration,  1879.  •      " 

Mr,  Smith  travelled  southerly'  through  this  section  on  his  way  from  Fort  a 
la  Corne  to  Humboldt. 

"  August  16th. — We  travelled  southward  from  Fort  a  la  Corne  to  Root  River 
and  up  the  banks  of  the  latter  to  its  outlet  from  Water  Hen  Lake.  Here  we 
found  several  fields  of  wheat  with  vovy  heavy  crops  nearly  i-ipe,  and  two  farm 
homesteads.  I  examined  the  well  at  one  of  them  and  found  a  depth  of  six  feet 
of  black  mould  on  the  top,  with  Ifi  feet  of  stiff  clay  loam  to  the  bottom  of  the 
well.  Mr.  Robinson,  the  proprietor,  informed  mo  that  this  summer  there  wore 
14  farms  selected,  and  a  number  of  settlers  were  coming  in  next  spring. 

Wo  stai'tod  from  the  lake  on  !i  course  30''  east  bcaiing  for  Little  Quill  Lake, 
and  reached  the  summit  of  the  range  without  difHcully,  about  19  miles  from  the 
lake,  in  which  the  rise  is  loss  than  200  feet.  The  surthcoof  the  ground  is  very 
uniform,  the  soil  of  the  richest  quality  and  several  foot  in  depth,  it  is  equal  to 
the  best  parts  of  Manitoba,  chiefly  prairie  with  scatteroil  clumps  of  poplar  and 
willow  till  near  the  summit  of  the  ridge,  which  is  nearly  all  covered  with  a 
forest  of  popl.ar. 

On  the  southern  slope  we  met  with  so  much  fallen  timber  where  the  woods 
had  been  burnt,  that  we  had  to  turn  back,  not  having  sufficient  force  to  cut  a 
way  through  for  the  carts. 

Wo  went  due  west  along  the  northern  slope  of  the  Pasquia  range  till  wo 
struck  a  great  marsh  in  the  form  of  an  L,  the  length  of  the  arms  being  about  10 
miles  each,  and  three  to  four  miles  broad.  Water  Hon  Lake  is  on  the  north 
arm  and  the  outlet,  Hoot  River,  is  at  the  angle ;  it  is  about  20  feet  wide.  We 
followed  up  the  stream  which  flows  into  the  north  arm,  it  rises  to  the  south  of 
the  range  and  flows  through  a depiossion  south  of Minitchinass  Hill.  The  ascent 
through  the  pass  is  very  easy  but  the  sides  are  rather  rough,  covered  with  brush 
and  indented  with  lakelets. 

The  country  between  Minitchinass  and  Humboldt  Station  is  lumpy  and 
broken  with  ponds  and  lakelets  of  alkaline  water,  the  soil  is  generally  poor  and 
continues  so  westward  to  the  bend  of  the  North  Saskatchewan. 
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Surveyor-General  of  Dominion  Lands'  Report,  1880 — A.  L.  Russell,  D.L.S. 

Mr.  Russell  ran  the  12th  Base  (Lat.  52°.  53'.  27".)  from  the  106th  Meridian 
eastward  across  the  northern  part  of  this  section. 

"  Along  the  12th  Base  line  eastward  from  the  3rd  Principal  Meridian  for  70 
miles,  the  land  is  nearly  all  of  very  great  fertility,  and  well  wooded  and  watered. 

See  also  Appendix,  Fac,  By.  Rep.,  1879. 


X06  O'Keeffe  Exploration,' 1S19. 

.  Mr.  O'Keeffe  passed  through  the  centre  of  the  northern  part  on  his  way 
from  Carlton  to  Sandy  Lake  Mission. 

The  land  being  generally  prairie  was  rolling  in  places,  with  occasional 
clumps  of  small  willows  and  alkaline  lakes  and  marshes.  \eai'  the  river  the 
land  was  not  so  good  but  improved  as  he  went  north. 

Marcus  Smith  Eocphration,  18*^9.     '  " 

Mr.  M.  Smith  travelled  down  the  South  Saskatchewan  from  near  the  Moose 
Woods  to  the  Ferry,  and  thence  to  Carlton  and  Prince  Albert 

"Wo  followed  the  right  bank  of  the  river  northward  to  the  Carlton  cart 
trail.  The  soil  is  poor,  and  for  some  three  or  four  miles  back  from  the  river  it 
is  thickly  strewed  with  boulders,  forming  mounds  and  long,  low  ridges,  closely 
packed. 

Between  the  Ferry  and  Fort  Carlton  there  are  several  squatters,  settled 
since  I  passed  in  1877,  and  quite  a  village  at  Duck  Lake,  clustered  around  the 
trading  establishment  of  Messrs.  Stobart,  Eden  &  Co.  This  firm  has  under 
cultivation  a  considerable  quantity  of  land,  and  we  saw  a  fine  field  of  wheat 
beginning  to  ripen  when  wo  passed  it,  on  8th  August. 

Near  Fort  Carlton  the  soil  is  rather  light;  thence  on  the  trail  to  Prince 
Albert,  for  the  first  18  miles,  we  passed  over  a  pleasant,  slightly  rolling 
'  country  of  prairie,  interspersed  with  groves  of  poplar.  Soil,  variable,  but 
generally  a  light  loam.  We  then  crossed  a  sand  belt  four  miles  wide,  covered 
with  jack  pine  and  a  few  princess  pine.  It  is  said  the  grasshoppers  have 
never  crossed  this  belt." 
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See  also  Appendix,  Pae.  Ry.  Rep.,  1879,  , 

107  Macoun  Eocploration,  1S19.  .         ! 

Mr.  Macoun  entered  this  section  about  longitude  107^  40',  travelling  north- 
westerl}'  towards  Battleford. 

"  Q'o  the  north  of  Bear  Hills  passed  a  largo  lake  about  five  miles  long,  believed 
to  bo  saline.  Thence,  for  three  miles,  over  a  boggy  plain,  in  which  wore  found 
many  springs  of  good  water,  and  a  small  stream  flowing  eastward  into  the  largo 
lake.  After  passing  this  plain,  another  range  of  hills,  in  the  centre  of  which 
found  a  lai'go  salt  lake.  Nearly  all  the  land  is  good,  but  altogether  without 
wood.  In  all  the  valleys  the  grass  was  of  suflaciont  length  for  mowing,  and 
excellent  fresh  water  was  found  everywhere.  Passing  through  these  hills, 
came  into  a  very  broken  country,  with  many  rounded  eminences  covered  with 
boulders,  n^id  deep  depressions  filled  with  pure  water.  The  soil  changed 
frequently,  and  at  times  was  sandy  with  a  gravel  sub-soil,  l»nt  the  grass  was 
always  good.  After  passing  the  10th  Base  Line  the  soil  bociiuio  very  poor  for 
a  mile  or  two,  but  this  soon  changed,  and  the  country,  though  broKen  and 
oontaining  many  boulders,  was  very  rich.    As  a  Btock-raising  region,  the  l^nd 
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seen  yesterday  and  to-day,  2Yth  July,  could  not  be  excelled,  as  it  contains 
excellent  water,  a  diversity  of  soil  and  good  shelter  in  the  vailoys.  Owing  to 
the  variable  soil,  its  flora  was  correspondingly  diversified.  The  grasses  of  the 
forest  were  on  the  hills,  while  those  of  the  prairie  were  in  the  valleys.  Wood 
was  seen  to  the  right  of  the  course,  about  three  miles  oflf." 

See  also  Appendix,  Pac.  By.  Bep.,  1879. 

I08  Macoun  Exploration,  1879. 

Macoun  entered  this  section  about  lat.  52°  18*,  travelling  north-westerly 
towai-ds  Battlefoi-d. 

"  The  country  is  very  much  broken  with  ridgos,  lakes  and  ponds,  with 
V  boulders,  as  usual,  on  the  hill  tops.  Soil  of  the  valleys  and  slopes  very  rich 
and  grass  generally  good.  Many  forest  flowers  were  seen  on  the  prairie. 
Thence  entering  the  woods  which  had  been  previously  seen  to  the  right,  passed 
for  many  miles  thi-ough  groves  of  poplar  and  along  the  margin  of  numerous 
lakelets  and  swamps  with  glades  covered  with  the  finest  pasturage.  The  forest 
land  is  first-class  but  much  broken  and  wet.  Proceeding,  a  small  percentage  of 
sand  entered  into  the  noil  and  this  increased  so  much  in  a  few  miles  that  the 
soil  changed  to  a  light  sandy  loam,  with  considerably  less  wood.  A  few  miles 
further  to  the  north,  through  a  dry,  hilly  country,  and  the  northern  edge  of  the 
Eagle  Hills  was  reached,  overlooking  a  wide  valley  and  plain.  On  the  verge  of 
the  horizon,  three  or  four  white  houses  could  be  seen,  this  was  Batfloford. 

Approaching  Battleford,  the  land  became  more  and  more  sandy,  until 
within  half  a  mile  of  the  Governor' s  house,  weie  sand  dunes,  covered,  however, 
with  grass  and  trailing  juniper,  and  the  hoUowj  tilled  with  small  poplars  and 
brush  wood ;  to  the  south  of  the  hills  lay  the  usual  accompaniment  of  salt 
ponds.    Descending  200  feet,  to  the  level  of  Battleford,  we  passed  through  the 
straggling  street  and  camped  at  its  further  end  near  the  telegraph  station. 
Battleford,  30th  July. — The  police  farm,   situated    on  the  point  of  land 
between  Battle  Eiver  and  the  Saskatchewan,  is  a  sandy  alluvium  and  appears 
to  be  very  dry  and  barren,  but  it  certainly  has  produced  good  crops  this  year. 
Three  months  ago  it  was  barren  prairie,  now  oats,  barley,  potatoes  and  turnips 
are  growing  luxuriantly.     In  the  garden,  also  broken  up  this  spring,  are  cao- 
bages,  cauliflowers  and  other  vegetables  of  the  finest  description.    Timothy  and 
clover  had  bee»  sown  to  form  a  grass  plot,  and  those  were  now  in  flower  and 
gave  promise  of  producing  abundance  of  seed.    The  Governor's  faim,  situated 
on  the  sand  hills  to  the  en.&o  of  his  residence,  was  also  visited.    Here  the  soil, 
outside  the  fence,  was  cjvered  with  the  short  prairie  sward    indicative  of  dry- 
ness, and  which  would  have  been  pronounced  as  untit  for  cultivation  by  most 
people,  yet,  within  the  fence  were  excellent  oats,  middling  barley,  short  in  the 
car,   but  grain  fine,    and  firet-class  wheal,  the  latter  standing  thick  on  the 
ground,  nearly  five  feet  high,  and  with  correspondingly  long  earn,  nearly  ripe. 
Besides  the  e.vuborant  growth  of  most  grains  there  is  a  remarkable  vitality 
imparted  to  them  in  this  region  that  astonishes  a  stranger.     I  am  more  and 
more  convinced  that  it  is  not  soil  which  is  the  cause  ot  the  astonishing  crops 
produced  in  the  west,  but  the  peculiar  climate.     When  digging  up  the  prairie 
soil,  even  in  the  hardest  clays,  I  could  never  go  below  the  roots  of  the  grass, 
and  those  were  so  numerous  that  they  seemed  to  fill  the  soil.     Owing  to  the 
severe  winter's  frost  and  the  light  I'aiufall   in  spring,  the  young  roots  are 
enabled  to  penetrate  the  soil  to  a  depth  wholly  beyond  the  belief  of  an  eastern 
farmer.    They  seem  to  follow  the  pores  opened  by  the  frost  right  into  the  sub- 
hioil  and  hence,  instead  of  drawing  their  nourishment  from  four  or  fl''e  inches  of 
soil  they  draw  it  froin  eighteen  to  twenty-four  inches." 

Mr.  Macoun  left  Battleford,  31st  July,  for  the  Hand  HilU,  *.avelling  south- 
westerly.   Grossing  the  plain  to  the  south  of  Battleford.  <'.'u  the  seventh  mile, 
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began  the  ascent  of  the  Eagle  Hills  and,  after  three  miles  more,  camped  outside 
of  the  lino  of  woods  \vhi(;h  miirks  the  crest  of  the  hills. 

"  The  following  morning,  for  about  five  miles  after  starting,  the  soil  was  vari- 
able, with  a  largo  admixture  of  sand  and  some  gravel,  when  it  'mproved  to 
first-class.  The  country  was  comparatively  level  for  eight  miles,  until  a  doop 
coulee  was  reached,  90  feet  deep  and  500  yards  in  width,  a  chain  of  unconnected 
ponds  lay  in  the  centre  of  the  depression  ana  were,  as  usual,  saline  Further 
to  the  south-east  those  became  connected,  and  formed  Tramping  Lake,  .said  to  be 
35  miles  long.  This  coulee  is  the  reported  source  of  Kagle  Creek.  Two  miles 
beyond  the  coul6e  was  a  salt  lake  about  a  mile  in  length.  Three  tests  of  the 
soil  during  the  day  produced  similar  results  a  rich  black  loam  with  a  light 
colored  clay  loam  subsoil.  There  are  numerous  small  bould'srs  on  the  knolls 
and  in  the  coulee,  but  not  suflScient  to  interfere  with  tillage.  Water  is  good 
and  abundant,  but  there  are  no  creeks.  The  prevailing  grass  is  V  Ifa  cuspidata, 
a  species  indicative  of  moist  subsoil.  Hedysarum  borealo  is  here  also,  a 
prominent  object  peculiar  to  a  moist  climate. 

A  few  miles  furthei*  on  crossed  another  coulee  deeper  and  wider  than  the 
previous  one,  and  the  land  for  a  short  distance  was  not  good,  but  it  soon 
changed  to  the  usual  quality  on  the  surface,  but  with  a  little  more  sand  in  the 
subsoil.  Hills  wore  sighted  to  the  right  which  soon  showed  all  along  the 
western  horizon.  The  prairie  now  took  the  form  of  great  waves,  nearly  a  mile 
apart,  but  rising  towards  the  west.  The  last  depression  was  a  clay  plain  about 
three  miles  wide  with  a  very  rough  surface,  being  much  cracked  and  dry, 
although  the  grass  was  good.  Thence,  crossing  a  dry  water  course,  the  hills 
rise  with  a  gradual  slope  and  extend  southward  as  a  series  of  i-oUing  hills. 
The  plain  just  crossed  extends  for  40  miles  to  the  north  without  a  bush  and  is 
all  fit  for  the  plough.  During  the  day  only  crossed  one  salt  plain  a  quarter  of 
a  mile  wide.  Water  has  been  abundant,  but  the  indications  are  that  a  drier 
climato  is  being  approached." 

![♦<■.  Macoun,  on  his  return  journey  to  Battleford,  entered  this  section  about 
lat.  5^!",  50',  travelling  south-easterly. 

"  The  country  was  almost  a  perfect  level  of  good  clay  loam  soil,. and  not  a 
bash  broke  the  monotony  of  the  waving  grass  to  the  south.  Bluffs  of  wood 
were  seen  about  six  miles  to  the  north  on  the  boixlers  of  Battle  River,  and  at 
length  blue  hills  rose  in  the  distance.  At  about  the  10th  mile  crossed  the 
valley  of  Manito  Creek,  where  water  was  obtained,  but  no  wood  except  a  few 
willow  twigs.  Thence,  for  some  distance  over  the  same  kind  of  country,  keep- 
ing along  the  heads  of  the  coulees  which  ran  towards  the  river,  came  upon 
ridgeh  running  north  and  south  of  light  sandy  loam,  and  struck  the  Sounding 
Lake  vail  in  lat.  52°,  40',  54".  For  the  last  20  miles,  boulders  have  been  com- 
mon, iiid  the  approaches  to  all  creeks  and  coulees  stony,  which  indicates  that 
the  subsoil  is  drift,  and  that  water  will  bo  abundant  and  sweet,  although 
there  i<  none  on  the  surface  at  this  season,  11th  October.  Thence,  travelling 
along  the  trail  easterly  for  an  hour,  reached  the  margin  of  the  Eagle  Hills,  and 
wound  for  somo  miles  through  a  broken  country,  at  last  reached  Battlefonl." 

Sir.  Wilkins,  P.L.S.,  Mr.  iVlacoun's  as(?istant,  returningf  rom  the  west  towards 
Battleford,  entered  tins  section  about  lat.  52",  18',  journeying  north-easterly. 
The  country  passed  over  to  the  Eagle  Hills  was  a  level  or  rolling  prairie  with 
no  wood,  gmss  and  water  abundant ;  passed  a  large  boulder  12  feet  high  by  20 
feet  in  length.  For  the  first  25  miles  the  soil  was  a  rich  clay  loam,  and  subeoil 
a  lightish  clay  containing  quantities  of  lime.  Approaching  the]  Ilagle  Hills, 
the  soil  changed  to  a  sandy  loam,  the  proportion  of  sand  increasing  as  the  hills 
were  reached.  He  then  descended  into  the  plain,  and  crossing  its  b«lt  of 
sand  Mils,  arrived  at  Battleford  12th  September,  1879. 

Mr.  Wilkins  subsequently  proceeded  60  miles  south  from  ii-iUlofoi-dj  ex- 
amined the  country,  and  fixed  the  position  of  Tramping  Lake.  He  found  the 
soil  to  the  south  of  the  Eagle  Hills  an  excellent  clay  loam. 
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Surveyor-General  of  Dominion  Lands  Report,  1880 — Geo.  A.  Simpson,  D.L,S. 

"  In  the  month  of  September  I  made  a  trip  from  Battleford  up  to  the  south 
side  of  Battle  River,  for  the  purpose  of  surveying  a  reserve  for  Chief  Strike- 
him-onthe-back. 

For  about  fifteen  miles  the  soil  is  sandy  loam,  then  come  sand  hills  for  ten 
miles,  and  west  of  this  a  fine  ])rnirio  country  with  excellent  soil.  I  believe 
there  are  about  four  hundred  sqnaio  miles  hero  of  good  farming  land,  with  a 
frontage  on  Battle  River  of  from  twenty  to  twenty-five  miles." 

See  also  Appendix,  Pac.  Rr.  Rep.,  1879. 
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Mr.  Macoun  entered  this  section  on  latitude  52°  47',  travelling  eastward. 
"  Crossing  three  successive  ranges  of  hills  through  long  grass  and  came  upon 
a  plateau,  travelling  over  which  reached  the  head  of  Manito  Lake,  and  crossing 
at  the  west  end  of  the  lake  a  valley  containing  several  ponds  of  alkaline  water 
entered  upon  a  rich  level  plain.  Manito  Lake  lies  in  a  great  depression,  about 
300  feet  below  the  prairie  level,  extending  for  many  miles  to  the  south-east  and 
was  extremely  saline  at  the  time  (October).  Heavy  woods  bounded  it  on  all 
sides,  except  the  north,  where  the  banks  are  perpendicular  and  the  country 
beyond  all  prairie  and  poplar  copse.  Travelling  for  seven  miles  eastward  over 
the  plain,  it  was  found  to  be  almost  a  dead  level  covered  with  long  grass  and 
clumps  of  poplar  and  willow.  This  was  the  first  land  seen  that  showed  an 
excessive  rain-fall  during  this  expedition.  Thence  passed  for  8  miles  through  a 
country  too  broken  for  agriculture,  consisting  of  small  rounded  hills  or  narrow 
ridges,  with  all  the  hollows  filled  with  water.  Many  green  trees  on  the  mar- 
gins of  the  ponds  stood  in  water,  indicating  that  the  rain-fall  of  this  year  was 
much  heavier  than  usual.  Thence  for  six  miles  over  a  rather  broken  country, 
when  it  became  more  level  and  drier.  Near  the  lO'Jth  meridian  crossed  a  largo 
valley  containing  a  lake,  the  slope  of  country  hero  being  to  the  south. 

Mr.  Wilkins  entered  this  section  about  Latitude  5'i°  12',  journeying  east- 
ward. 

Crossing  a  large  stream  .3(J  feet  wide  and  nearly  thi'oc  foot  deep,  in  a  val  ey 
which  was  strongly  alkaline,  and  on  both  sides  of  which  wore  sand  hills  ex- 
tending for  two  miles.  The  next  25  miles  passed  over  a  country  of  either 
rolling  prairie  or  rolling  hills.  Soil,  a  strong  black  clay  loam,  with  hero  and 
there  boulders  on  the  hills;  no  woods.  Thonco  turning  a  little  to  the  north- 
oast  left  the  hills  and  continued  over  rolling  prairie,  the  soil  was  an  excellent 
clay  loam,  with  country  well  suited  for  iUrining.  Abundance  of  wood  was 
found  in  a  valley  towards  cast  side  of  this  section. 

Mr.  Macoun,  on  his  journey  from  Battleford  towards  the  Hand  HilN,  entered 
this  section  about  latitude  52°  10',  triivcliing  soulh-wo.-torly,  passed  over  an 
iiscending  rolling  country  for  10  miles  without  water,  the  soil  being  a  strong 
clay  considerably  baked,  and  the  herbage  .-.tunted. 

"Absence  of  water  was  owing  to  the  character  of  Uio  soil,  as  oxperienco 
has  taught  us  thatwater  could  no  >er  be  expected  whore  clay  land  predominates." 
Thence  leaving  the  clay  entered  uptjn  a  fine  undulating  country  with  a  gradual 
ascent  to  the  west,  where  was  abundance  of  water,  and  luxuriant  vegetation, 
with  the  exception  of  two  narrow  alkaline  valleys. 

See  also  Appendix^  Pac.  Ry,  Pep.,  1879. 
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no  Macoun  Exploration,  1819. 

Mr.  Macoun  entered  this  section,  latitude  62"  30',  travelling  south-easterly 
to  Sounding  Lake  near  the  Neutral  Ililis. 

"  For  12  mileH  the  land  waa  much  broken,  and  contained  a  large  percentage 
of  sand  ;  wood  very  small  and  scarce.  Many  salt  marehes  and  lakes  wore  passed, 
ospceially  to  the  east  of  Nose  Creek,  which  flows  to  the  north  through  the  cen- 
tre of  the  poor  stretch,  and  is  about  12  feet  wido  and  two  feet  deep.  Proceedin 
on,  met  with  occasional  tracts  of  very  good  soli,  and  in  about  seven  miles  passi 
out  of  the  woods,  and  entered  on  a  wide  prairie  without  a  bush,  which  continued 
for  ton  miles,  when  the  lino  of  woods  of  tnc  Xeutral  Hills  was  reached.  On  the 
latter  portion  the  soil  improved,  but  sand  still  predominated,  yet  much  of  it 
is  tit  for  tillage.  Mr.  Macoun  discovered  that  forest  is  no  sign  of  good  land  in 
this  region,  the  good  land  here  being  without  woofi,  while  the  poor  sand  hills 
have  abundance,  the  fire  not  being  able  to  reach  the  latter  owing  to  the  absence 
of  grass.  The  distance  travelled  since  leaving  Battle  River  was  about  4t  miles, 
40  of  which  had  boon  through  a  comparatively  poor  region,  with  wood  on  all 
the  poorest  sand  hills,  and  the  best  tracts  devoid  of  timber.  From  this  point, 
about  five  milos  north  of  Sounding  Lake,  Mr,  Macoun  travelled  to  the  north- 
east to  attain  the  latitude  of  Battlefbrd.  For  the  first  16  miles  passed  over  true 
prairie,  not  a  bush  or  tree  being  seen,  but  occasionally  small  patches  of  wood 
showed  on  tho  horizon  on  either  side.  Thence  pa'"''"ir  a  creek  supposed  to  be 
Ambush  Creek,  flowing  into  Manito  Lake,  came  upon  an  alkaline  flat,  and 
shortly  after  entered  among  a  few  low  sand  hills  where  abundance  of  wood  was 
obtained. 

Tho  elevation  of  the  country  became  f;reater  proceeding  north,  with  abund- 
ance of  wood  and  good  water,  when  the  ridges  appeared  with  regularity,  running 
oast  and  west.  Tho  country  improved,  and  the  greater  part  of  land  passed  over 
was  of  fair  quality,  with  soil  generally  of  sandy  loam.  Mr.  Macoun  ascended  a 
high  ridge  in  which  were  four  coulees,  which,  united  in  about  a  mile  to  the  west, 
soernotl  to  form  a  creek  flowing  to  the  north-west,  probably  Eye-Brow  Hill  Creek 
ofPallisor.  Here,  in  a  clump  of  poplars,  a  surveyor's  line  was  struck,  which 
proved  to  be  the  llOlh  meridian  lino  run  by  Mr.  Aldous  during  the  past  sum- 
mer.   The  exact  Latitude  was  found  to  be  52*'  47'  36". 

Mr.  Wilkins  entered  this  section  south  of  the  "  Nose  "  in  about  52*  9',  and 

f)roceedod  eastward,  found  very  fair  hoil.  Passed  within  two  miles  of  a  lake  which 
ay  south  of  tho  Neutral  Hills.  Thence  at  about  18  miles  east  of  the  "Nose," 
ascended  a  series  of  hills  running  north  and  south,  and  entered  a  long  valley 
which  led  to  Sounding  Lake. 

Sounding  Lake  is  a  sheet  of  brackish  water  about  seven  miles  long  and  four 
miles  wide,  surioundod  on  its  north,  east  and  south  sides  with  wood,  the  pop 
lar  averaging  about  six  inches  in  diameter.  South  of  the  lake,  as  far  as  could 
bo  soon,  nothing  met  the  eye  but  conical  hills.  Between  Sounding  Lake 
and  the  "  Nose,"  tho  country  is  hilly,  but  contains  good  pasture,  wood  and 
water.  The  hills  generally  have  a  black  loamy  soil,  while  the  valleys  are 
principally  clay  or  clay  loam.  Along  the  north  shore  of  the  lake  the  country 
is  sandy,  extending  about  six  miles  to  the  east,  when  heavy  clay  with  diy  grass 
is  met  with.  Tho  wood  ceases  as  soon  as  tho  sand  is  left.  South  of  this  line 
of  travel  a  series  of  hills  were  seen,  which  were  doubtless  a  continuation  of  those 
crossed  over  before  reaching  Sounding  Lake.  .^    ,__ 

See  also  Appendix,  Fac.  By,  Sep.,  1879. 
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Macoun  Exploration,  187'J. 

Mr.  Maeoun  enlered  this  Hoction  ubout  Intiludo  52°  60',  proceeding  in  a 
Boulh-easterly  direction  toward  the  Neutral  Ilills. 

The  rioil  iH  a  black  clay  loam.  A  continuouH  poplar  forest  stretchua  along 
the  northern  horizon,  but  wood  is  scarce  on  the  route  travelled,  llitherto 
the  dry  beds  of  creeks  seemed  to  indicate  the  flow  of  water  to  be  to  the  Bouth, 
but  now  the  signs  of  the  discharge  of  water  to  the  north-oast  became  apparent. 
At  about  the  tenth  mile  after  entering  this  section,  u  largo  lake  was  seen  in  the 
distance  to  the  north.  The  land  is  of  ilrst-class  quality,  but  owing  to  the  level 
character  of  the  country,  water  is  scarce.  Continuing  on,  crossed  the  Victoria 
trail,  and  then  at  about  midway  across  the  section,  struck  a  small  brook  in  a 
deep  valley  discharging  its  waters  to  the  north.  This  was  the  first  running 
water  seen  since  leaving  Hay  Lakes,  a  distance  of  over  60  miles.  The  country 
continued  the  same  until  a  high  hill  (Observation  Hill  of  Palliser),  Latitude 
62°  36'  20",  was  reached.  Hence  to  Battle  River  it  is  very  much  broken  with 
hills,  swamps  and  lakes,  the  latter  being  all  fresh,  except  one  close  to  the  river. 
Several  fine  bluffs  of  wood  were  seen  during  the  Itvst  lew  miles.  Battle  Biver, 
at  the  point  crossed,  flows  through  a  valley  about  three  miles  wide  and  300  feel 
deep,  within  which  was  quite  a  large  lake,  together  with  others  of  smaller  size. 
The  river  meanders  through  a  somewhat  narrow  sub-valley,  between  alluvial 
banks  about  ten  feet  high,  and  which  are  evidently  overflowed  in  the  spring. 
The  river  here  is  40  yai-ds  wide  and  less  than  two  feet  deep,  with  a  gentle 
current.  There  was  some  good  timber  still  in  the  valley,  principally  balsam 
poplar.  It  may  be  stated  generally  that  all  the  country  seen  between  Hay 
Lakes  and  Battle  Biver  is  tit  for  agriculture.  Continuing  the  course,  and  as- 
cending out  of  the  valley,  several  tine  bluffs  of  poplar  were  passed,  and  the  land 
Bhoweu  a  decided  tendency  to  become  sandy,  but  fully  one-half  being,  at  present, 
covered  with  forest,  it  boars  a  rich  growth  of  grass  and  herbaceous  plants  of 
various  species.  About  four  miles  east  ofBatile  River,  and  for  a  distance  of 
three  to  tour  miles,  the  country  became  more  picturesque,  being  studded  with 
poplar  copse  wood,  bare  rounded  hills,  grassy  slopes  and  small  lakelets  of  pure 
water,  in  and  around  which  sported  numerous  flocks  ofducks  and  geese,  giving 
animation  to  this  beauliful  panorama.  This  land,  though  light  sandy  loam, 
was  fairly  good.  A  valley  of  blown  sand,  with  a  skirting  ot  poplar  woods,  was 
then  entered,  and  the  land  became  poor  and  sandy. 

Mr.  Wilkins  entered  this  section  about  Latitude  52°  18',  tiavclling  easterly 
towards  the  Neutral  Hills.  For  about  15  miles  strong  clay,  intermixed  at  times 
with  considerable  quantities  of  gravel,  was  the  prevailing  soil,  grass  and  w  iter 
abundant  and  good. 

In  conlees  leading  into  Beaver  Dam  Creek  a  seam  of  coal  nearly  4  feet  thick 
wag  found.  Latitude  52°  15'  42  ",  resting  on  the  usual  sandstone,  and  overlaid 
with  the  drift,  as  Mr.  Maeoun  found  the  coal  south  of  Red  Deer  River.  The 
valley  of  Beaver  Dam  Creek  is  about  600  feet  broad  and  125  feet  deep,  ^contain 
ing  a  large  quantity  of  spruce  and  poplar. 

To  the  east  of  this  creek  crossed  a  high  lidge,  running  duo  north  and 
south,  pi-esenting  many  outcrops  of  sandstone  and  lignite.  Hence  to  the  "Nose," 
a  distance  of  about  24  miles,  the  country,  which  was  very  much  cut  up  with 
coulees  running  north  and  south,  was  poor  and  gravelly,  with  alkaline  swamps, 
inferior  pasture,  and  no  water.  The  "Nose"  Hill,  about  meridian  111°,  waa 
found  to  be  about  350  feet  high,  quite  sleep,  and  covered  with  abundance  of 
poplar.  From  its  top  the  Hand  Hills  were  visible  to  the  south-west.  To  the 
north  and  east  the  country  was  broken,  but  much  of  it  was  covered  with  wood. 
Excellent  water  was  found"  in  all  the  ureeks.  Latitude  of  the  "  Nose,"  62°  09'  62", 

See  also  Appendix,  Pac.  Sy.  Bep.,  lb7S. 
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Macoun  Exploration,  1879.  •  " 

Mr.  Macoun,  in  liin  journey  to  Hay  Lukes,  visited  Abralipm  ^7^'  * 
former  captain  of  Ilalf-Biccd  huntoiH,  who  has  settled  on  the  b-  ^  of  Battle 
River,  in  ihe  northwest  tornor  of  tiiis  section.  Selwyn  bn-^  /-fields  under 
cultivation  on  the  prairie,  200  feet  above  the  river.  The  nnole  country  at  the 
CrosHing  is  well  Hituated  for  hcttlemont,  being  less  encumbered  with  wood  than 
a  few  miles  back  from  the  river. 

Mr.  Macoun  entered  this  section  proceeding  in  sontb-eosterly  direction  to 
the  Neutral  Hills,  and  passed  through  the  north-eastern  corner.  "  During  the 
greater  part  ol  the  day  we  could  see  the  wooded  hills  beyond  Battle  Kiver,  but 
they  faded  away  towards  evening.  Water  is  very  scarce  now,  but  in  the 
spring  it  is  quite  abundant,  as  there  are  a  considerable  number  of  hay  marshes 
scattered  over  the  country.  Scarcely  any  growing  wood  passed  to-day,  all 
the  clnmps  being  killed  by  fire  within  a  year  or  two;  no  sandy  soil  seen  to  day, 
and  very  few  stones. 

For  eight  miles  after  starting  we  travelled  over  a  level  plain  having  rich 
soil,  but  almost  wholly  without  wood  at  present  owing  to  constant  fires. 

We  now  passed  to  more  elevated  ground,  and  for  five  miles  our  course  led 
over  a  lovely  plain  studded  with  po]iular  copse  and  willow  thicket;  nearly  all 
this  wood  was  alive,  though  quite  small.  A  descent  of  nearly  100  feet  brought 
us  into  a  valley  whore  there  was  a  large  grove  of  balsam  poplar.  Beyond  the 
valley  the  soil  changed  and  became  a  lightsandy  loam,  which  very  soon  changed 
into  the  usual  black  clay  loam.  A  continuous  poplar  forest  keeps  along  oar 
northern  horizon,  but  wood  is  scarce  where  we  are  travelling." 

Mr.  Wilkins  entered  this  section  about  its  centre  on  his  way  from  the  Hand 
Hills  to  Tail  Creek,  proceeding  north-westerly. 

"  The  forest  lino  was  entered  about  Lat.  52°,  and  from  thence  up  to  Tail 
Creek,  over  one-third  of  the  land  was  covered  with  wood.  Numbers  of  the 
trees  were  over  a  foot  in  diametv.',  and  everything  indicated  a  fine  country. 
The  soil  generally  was  a  rich  bin -k  k;  m  with  a  clay  or  sandy  subsoil,  surface  soil 
ratjging  from  15  to  24  inches  in  d'.pih,and  found  everywhere  around  Tail  Creek 
and  Bull  Luke.  Birch,  Elm,  M  ol^,  {Negundo  aceroides),  Cottonwood  (Populus 
moniUfera),  Halm  of  Giload  (Po^julus  balsamifera)  and  spruce  of  a  very  large 
size  and  in  considoiable  quantity  were  found  in  the  valley  of  Red  Deer  River, 
which  hero  ran  in  a  valley  2:i5  feet  in  depth  and  about  half  a  mile  wide.  A 
number  ofseniiM  of  very  fair  lignite  were  seen  and  specimens  procured. 

Turning  eastward  at  Tail  Crook,  Mr.  Wilkins  passed  through  the  eentre  of 
the  southern  half  of  this  section  on  his  way  to  "The  Nose." 

Turning  eastward  ho  found  the  same  black  loam  extending  to  the  vicinity 
of  Sullivan's  Lake,  ii  fine  shoot  of  water  about  20  miles  long.  East  of  this  a 
strong  clay  was  the  prevailing  soil,  water  and  grass  were  abundant  and  good; 
intermixed  with  the  clay  there  was  at  times  considerable  gravel,  which  made  it 
more  friable  and  easier  worked. 

See  also  Appendix  Pac.  Ry,  Sep.,  1879. 


Macoun  Exploration,  1879. 

Mr.  Macoun  entered  this  section  at  its  south-west  corner  and  travelled 
north-westerly  to  its  north-east  angle. 

"  The  hills  passed  to-day  were  steeper  than  those  seen  yesterday,  and  con- 
tained more  sand,  but  the  land  was  generally  suited  for  the  plough.  Passed 
the  Antler  Hills  on  our  right,  and  shortly  after  sighted  the  Red  Deer  River  on 
our  left,  keeping  along  it  for  six  miles  to  the  crossing.    The  soil  was  good,  and 
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the  land  fit  for  agriculturo;  the  loft  bunk  of  Ihorivor  was  clothed  hh  far  as  wo 
could  see  with  poplar.  From  tho  rivor  to  Antlor  Hilln  was  ti  'cvol  jjiniii.  TIiIh 
river  at  the  cron^^ii);;  is  iionrl}'  2(10  yardH  wide  and  about  tw  •  ''ccl  dnop,  with 
clear  water  over  a  pobbly  bod.  On  tin)  north  side  of  tho  rivor,  entered  a  thick 
forest  of  young  p()|)hirM,  which  alternated  with  thickets  ol'  willow  up  to  tho 
Blindman'H  River.  The  soil  was  go(xi,  but  hecanio  lighter  and  moro  Mindy  as 
we  noared  tho  latter  stream  in  latitude  52°  22'  58". 

Blindmun's  Eivor  is  about  30  yards  wide  and  (5  inchos  deep.  After  cro.ssing 
the  rivor  the  soil  became  moro  sandy  and  some  gravel  was  seen,  tho  first  since 
leaving  Doadman'i!  River  at  Morloyville. 

For  nearly  5  miles  the  trail  wound  over  hills  and  sloposof  sandy  loam,  and 
then  out  upon  a  plain  of  great  width,  extending  to  hills  bounding  I{od  Doer 
River.  The  plain  of  Wolf  Crook  was  covered  with  long  rich  grass  and  occa- 
sional clumps  of  tall  willows.  A  few  alkaline  marshes  and  swamps  wore  passed, 
but  tho  grf^-.^or  part  was  suited  for  sottlomont. 

As  wo  approached  Wolf  Creok,  tho  soil  became  drier  and  moro  sandy, 
and  the  country  was  covered  with  wdlow.  Ci'ossing  this,  pa.ssed  a  few  swamps 
containing  a  sprinkling  of  spruce  and  tamarac,  and  then  5  milos  over  a  fertile 
prairie  to  Battle  Kiver,  which,  at  this  crossing,  is  about  as  wide  as  Blindman's 
JRivor,  but  contains  more  water.  Its  banks  are  only  10  feet  high,  and  wooded 
to  the  water's  edge.  All  herbaceous  plants  wore  wondorfnlly  luxuriant,  and 
all  of  forest  species." 

After  passing  Battle  River  the  trail  wound  through  low  hills,  somotimos 
forming  ridges  and  enclosing  numbers  of  small  hi  os  of  good  water,  and  is 
described  as  "a  rich  farming  country,  none  of  it  boing  unsuilod  for  tillage 
except  a  little  among  tho  lakes,  the  sod  being  sandy  loam."  No  hills  of  any 
size  wore  seen  except  Boar's  Hill,  which  is  merely  a  low  wooded  eminence  that 
breaks  the  monotony  of  the  plain. 

See  also  Appendix,  Pac.  By.  Sep.,  1879. 
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FBOU  THE   100th  TO  TH£   116tH  HEBIDIAN  AND  BETWEEN  THE  61ST  AND  52nD 

PABALLBLS  OF   LATITCDE. 

100  Marcus  Smith  Exploration,  18t9. 

Mr.  Marcus  Smith  describes  the  south-west  corner  of  this  section  : — 

"  The  Duck  and  Riding  Mountains  are  separated  by  a  deep  valley  over  a  mile 

in  width,  with  fine  soil  in  the  bottom.    The  slope  of  the  latter  is  heavily 

wooded,  but  that  of  Duck  Mountain  ia  open  pasture  and   more  precipitous  on 

the  south-west  side.     On  the  north  side  there  are  bolts  of  spruce  ana  tamarac. 

See  also  Appendix,  Pac.  By.  Rep,  1879. 

lot  Dr.  Smith  Exploration,  1819. 

Dr.  Smith  tra/olled  from  Port  Pelly  on  a  north  lino  to  Livis gstone,  and 
thence  north  oastoriy  through  the  north-westerly  corner  of  this  section  : — 

"  In  the  immediate  vicinity  of  the  Fori  the  land  is  light,  but  good  crops  of 
roots  and  vegetables  are  raised  in  the  garden.  Timber  is  scarce  in  the  imme- 
diate vicinity  of  the  Fort,  but  very  good  timber  for  all  purposes  can  be  obtained 
in  the  Duck  Mountain,  eight  miles  otf. 

Between  Polly  and  Livingstone,  adistancoof  lOmiles,  the  country  is  thickly 
strewn  with  boulders,  chiefly  granite  and  fine  limestone.  The  Snake  Creek,  a 
etroam  25  foot  wide  and  two  deep,  runs  parallel  with  the  trail ;  its  valley  is  very 
wide  and  ticep.  In  this  valley  were  many  line  stacks  of  hay  containing  from 
five  to  six  tons  each. 

Livingstone,  or  Swan  Hiver,  barracks  is  situated  on  an  elevated  plateau, 
which  is  a  vast  accumulation  of  boulders  in  a  sandy  soil  that  cannot  be  used  for 
tillage  but  is  admirable  pasture  land.  On  both  side  of  Swan  Eiver  is  land  of 
very  fair  quality,  though  light,  with  gravelly  subsoil.  It  is  genertlly  of  the 
nature  of  prairie,  though  timber  is  by  no  means  scarce,  principally  aspen  pop- 
lar.   Many  swumps  were  passed,  some  deep  and  difficult  to  cross." 

Marcus  Smith  Exploration,  1879. 

Mr.  Marcus  Smith  travelled  through  the  greater  part  of  this  section  on  his 
way  from  Fort  Pelly  along  the  Assiniboino  : — 

"  For  GO  miles  along  the  trail  from  Fort  Pelly  the  soil  is  light,  some  por- 
tions of  it  swampy  and  dotted  with  ponds  fringed  with  willows." 

East  of  the  Assiniboino,  an  his  way  from  Fort  Bllice  : — 

"North  of  Shell  Eivor,  and  extending  from  the  Assiniboino  to  the  base  of 
Duck  Mountain,  is  a  bcaufful  inclined  plain,  partially  wooded  and  the  soil  is 
very  rich,  especially  noar  Jig  Boggy  Creek,  wnere  v^  saw  very  heavy  crops  of 
grass,  wild  peas  and  vetches." 

See  also  Appendix,  Pac.  Ry.  Rep,,  1879. 

51 

102  Marcus  Smith  Exploration,  1879. 

Mr.  Marcus  Smith  crossed  the  southern  part  of  this  section  on  his  way  from 
Quill  Lake. 

"  The  valleys  of  the  White  Sand  and  Assiniboino  Rivers  merge  into  one  and 
form  a'i  extensive  low,  level  plain,  on  which  there  in  an  India  n  Reserve.  At 
tho  Ovmfluence  of  the  two  rivers  the  former  is  about  80  foot  and  the  latter  about 
100  foot  wide,  and  the  banks  about  20  feet  high." 

See  also  Appendix,\Pac.  Ry.  Rep,,  1879. 
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103  Marcxts  Smith  Exploration,  \9>19, 

Mr.  Marcus  Smith,  proceeding  south-easterly,  entered  this  section  at  its 
north  western  corner  on  his  way  to  Port  Pelly. 

"  There  is  a  broad  belt  of  fine  country  dotted  with  groves  and  clumps  of 
poplar,  giving  the  country  a  park-like  appearance,  stretching  from  tho  Qu'Ap- 
pelle  Lakes  northward  by  tho  eastern  slope  of  the  Touchwood  ilills  and  the 
Pishing  Lake  to  the  head  waters  of  Eed  i)eer  Elver.  The  soil  is  generally  a 
light  loam." 

See  also  Appendix,  Pac.  Ry.  Rep.,  18*79. 

JL  _      ■    .  . 

*04  Maeoun  Exploration,  1879. 

Entering  this  section  near  its  south  east  corner  and  passing  to  the  north  of 
Last  Mountain,  and  in  the  direction  of  the  north  end  of  the  Last  Mountain  Lake, 
Mr.  Maeoun  thus  describes  the  country: — 

"  We  now  began  to  feel  that  we  were  entering  on  the  great  treeless  plain 
spoken  of  by  PaTliser.  Numerous  ridges  containing  gravel  and  while  lime- 
stone boulders  were  passed,  and  in  the  hollows  between  numerous  saline  lakelets 
were  seen.  Beyond  this  the  land  descends  gradually  towards  Long  Lake. 
From  our  camp  of  4th  July.  West  of  us  Last  Mountain  reared  itself  up  about 
10  miles  away.  To  tho  north-west  no  high  land  could  be  seen,  but  north-east 
the  line  of  the  Touchwood  Hills  was  visible.  Throughout  the  whole  area  pass- 
ed over,  the  distribution  of  plants  was  very  limited.  One  day  one  or  two  species 
will  monopolize  the  whole  soil,  and  the  next  day  others  and  so  on.  Mush- 
rooms are  abundant  and  of  enormous  size." 

"  I  had  a  pit  dug  in  the  very  driest  part  of  the  hill,  and  found  first-class 
soil,  although  the  surface  was  largely  covered  with  pebbles.  After  a  few  trials, 
I  discovered  that  the  pebbles  woro  no  proof  of  a  gravelly  soil,  but  wore  only 
a  remnant  of  theprairit  fires." 

"  AIL  t''avellerf'  throughout  cho  north-west,  having  seen  indications  of  gravel, 
have  invariibly  no  jd  the  Hoii  as  being  gravelly,  where  in  reality  hardly  any 
could  be  frund  in  the  soil  by  digging." 

"The  top  oi  Last  Moiintain  was  covered  with  wood;  but  its  flanks  were  per- 
fectly bare  and  naked.  Flowers  are  a  most  conspicuous  feature  of  these 
prairies,  being  in  clamps  or  scattered,  but  always  in  the  greatest  profusion. 
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QKNSRAL    DESCRIPTION  OF   DISTRICT. 

"  Jixtendin^iC    from     the    Qu'Anpelle     north-west    by     Pheasant,    File 
arst'i       ouchwooil    Hills    to    Quill  jfiakes,  and  eastwai-d   to    the  vicinity  of 
Livingstone,  and  southward  a  little  east  of  tho  102nd  meridian,  is  a  tract  of 
country  containing  at  least  7,000  square  miles,  or  about  4^  million  acres  of 
excellent  soil.     It  is  true  that  its  western  side  is  almost  devoid  of  wood,  but 
to    compensate  for  that,  tho  hills  extending  all  along  this    flank  are    covered 
with  trees.     Pheasant  Plain,  which  extends  from  the  crossing  of  the  Pelly  Road 
eastwaitl  for  26  miles,  is  altogether  .vithout  wood,  but  the  soil  is  exceodinglv 
rich,  and  at  no  point  is  the  wood  to  tho  simthwest  10  miles  distant.     Proceed- 
ing northvvarl  of  the  travelled  road  the  country  becomes  more  broken,  ponds 
and  marshes  are  numerous,  and  wood  increases  both  in  size  and  quantity  until 
it  merges  into  co'itinuous  forest  south  of  the  location  of  the  Canadian  Pacific 
Railway.    A  r'?h  black  loam,  about  15  inches  in  depth  containing  small  grains, 
of  quartz  or  other  rock,  is  the  prevailing  surface  soil,  but  this  imperceptibly 
passes  into  lighter  colored  sandy  loam,  aa  the  timber  becomes  more  coutinuoQR 
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and  Df  a  larger  growth.  The  subsoil  is  generally  a  light  colored,  marly  clay, 
but  this  again,  in  the  ridges,  passes  into  gravnl,  which  is  generally  gneiss  covered 
with  a  coating  of  carbonate  of  lime. 

From  a  little  west  of  the  102nd  meridian  boulders  were  numerous  for  about 
20  miles,  and  occasionally  afterwards,  but  no  soil  was  seen  too  stony  for 
successful  cultivation . 

At  many  points  we  dug  into  the  subsoil  and  found  it  as  above.  Tested  with 
acid  it  always  gave  indications  of  a  very  large  percentage  of  carbonate  of  lime. 

The  timber  on  the  tract  passed  over  by  me  is  of  very  little  value,  but  good 
poplar  for  building  puiposos  will  bo  found  in  the  hills.  Other  explorers  who 
travelled  the  northern  and  eastern  portion  of  this  section,  speak  highly  of  't«i 
timber,  and  of  its  being  in  considerable  quantity.  Spruce  is  also  found  '.  ;  i'j'- 
north-eastern  corner  of  it,  but  mucli  fine  spruce  is  sure  to  be  found  on  i"'.  r^j 
waters  of  the  Assiniboine,  and  can  be  floated  down  to  any  point. 

Good  water  seems  to  prevail  throughout  the  whole  region,  although  ihcivc 
are  few  running  streams,  and  thoso  quite  small.  Leach  Lake  being  fresh  water, 
may  contain  fish.  As  there  is  abundance  of  timber  in  that  section,  and  good 
water,  a  large  settlement  w  II  spring  up  there  in  a  year  or  two. 

The  grass  marshes  so  frequently  spoken  of,  are  abundant  in  this  section, 
and  are  from  the  size  of  a  flower  plot  up  to  a  number  of  acres." 

Soe  also  Appendix,  Fac,  My.  Rep.,  18*J9. 
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10$  Macoun  Exploration,  iSIQ.        ,  ; 

Passing  around  the  north  end  of  Last  Mountain  Lake  and  thence  travelling 
south-westerly,  through  nearly  the  middle  of  the  south  half  of  this  section,  Mr. 
Macoun  reports  of  it : — 

"  Last  Mountain  Lake  lies  in  a  depression  that  had  a  gentle  descent  f\-om 
the  east  at  least  10  miles ;  on  the  west  side  the  land  seemed  to  slope  upwards 
to  the  west  as  gently  as  it  did  in  the  east.  The  plants  about  the  lake  are  of 
a  saline  character,  and  the  water  slightlj'  brackish." 

"  Eemains  of  fish  measuring  7f  inches  across  the  eyes  and  9h  inches  from 
the  intersection  of  the  neck  to  the  end  of  the  jaw,  were  found  at  Last  Mountain 
Lake  and  at  the  same  jilace  pelicans,  geese,  ducks,  water-hens  and 
numerous  beautiful  waders  make  their  home.  After  a  careM  review  of  the 
location  and  condition  of  the  Qu'Appello  Indians,  I  have  come  to  the  conclusion 
that  there  are  more  fish  and  fowl  around  or  in  this  lake  than  would  support 
them  in  comfort."  "  It  is  quite  evident  the  Hudson's  Bay  Co.'s  servants  kno^ 
little  about  it."  Passing  around  the  head  of  Long  Lake  from  the  east, 
Mr.  Macoun  writes  :  "  Here  we  found  a  creek  a  few  yards  wide,  with  a  sluggish 
current  and  very  miry  bottom.  Scarcely  a  mile  from  the  first  creek  we  came 
to  another  of  a  totally  different  character.  Tiiis  creek  had  a  gentle  current  of 
clear  water,  was  nearly  three  feet  in  depth  and  about  eighteen  wide.  A  fish 
wier  was  seen  a  short  distance  above  our  crossing,  shovying  that  the  fish  ran  up 
stream  in  the  spring.  In  half  a  mile  crossed  another  creek,  but  this  contained 
much  less  water  than  the  other." 

"  The  middle  creek,  which  is  much  the  largest  and  which  certainly  contains 
fish  in  the  spring,  seems  to  be  the  stream  which  diBchargos  Wolverine  Creek.  I 
believe  the  land  on  this  stream  will  bo  found  of  unq'ie.itior.ul-Ui  value,  as  the 
water  in  the  crep if  was  quite  pure.  It  is  quite  po  'nlo  that  ivjnlier  explora- 
tion in  this  region  will  show  that  there  are  fine  lak  m  hercio  ,K  u   ug  fish." 

From  the  head  of  the  lake  to  wherr  he  ci  .• -r^"'  tb'^  lOuth  laoridian,  Mr. 
Macoun  describes  the  country  as  being  rather  rough,  with  good  soil  on  the 
hills  and  the  depressions  more  or  less  alkaline  and  marshy,  with  very  long  and 
thick  grasB  as  fiir  west  as  Little  Arm  Creek. 
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Marcus  Smith  Exploration,  1879. 

Mr.  Marcus  Smith,  proceeding  north-westerly  from  Qu'Appelle  Lakes  to  the 
Moose  Wood;',  travelled  diagonally  through  this  section. 

"  We  crossed  some  tracts  of  good  land,  but  generally  the  soil  is  not  deep, 
resting  on  a  stratum  of  gravel  and  sand,  and  it  soon  became  difficult  to  find 
water  for  the  horses  and  for  culinary  purposes. 

About  40  miles  from  PortQu'Appello  we  crossed  a  lumpy  country,  indented 
with  numerous  small  ponds,  around  which  are  clumps  of  poplars;  shortly 
afterwards  we  saw  the  Egg  Hills,  10  to  12  milei.  to  the  southwest.  Tho 
country  became  less  broken  but  still  rolling,  and  at  50  miles  wo  entered  on 
a  bare  prairie,  not  a  bush  to  be  seen  us  far  as  the  eye  could  reach.  Wo  were 
nearly  aoreast  of  the  west  end  of  the  Touchwood  Hills,  and  entering  on  that 
dreary  alkaline  plain  which  is  almost  a  desert,  tho  soil  only  yielding  a  scant 
pasturage.  This  dreary  plain  extends  from  the  Touchwood  Hills  westward 
nearly  to  the  South  Saskatchewan,  southward  to  Long  Lake  and  the  range  of 
hills  which  stretch  from  the  head  of  it  to  the  So  ith  Sivskatchewan,  northward 
beyond  the  telegraph  line  and  beyond  Quill  Lakes.  " 

Ses  also  Appendix  Pac.  Ry.  Rep.,  1819. 
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1 06  Marcus  Smith  Exphrationi  18'79. 

Mr.  Marcus  Smith,  travelling  north-westerly  from  Qu'Appelle  Lakes  to  the 
Moose  Woods,  crossed  the  north-eastern  corner  of  this  section. 

"  The  range  of  hills  between  the  head  of  Long  Lake  and  the  Saskatchewan 

is  broken  up  into  detached  groups,  rising  abruptly  200  to  .')00  foet  above  the 

levoi  of  tho  plains;  they  are  entirely  bare, the  smallest  bush  not  to  be  seen,  but 

there  are  numerous  ponds  and  la'^elets,  some  of  them  containing  good  water, 

others  are  very  salt  and  alkaline .     Alonsj  the  northern  edge  of  this  range  there 

is  a  narrow  strip  of  fine  land,  well  watered,  and  wo  saw  several  herds  of  deer. 

We  stvuck  the  South  Saskatchewan  near  the  north  end  of  the  Moose  Woods. 

We  had  boen  some  days  without  wood  for  cooking  and  very  short  of  water ; 

that  which  we  did  obtain  from  marshy,  dried  up  ponds  and  wore  forced  to  use, 

;  was  abominable,  and  some  of  the  party  as  well  as  the  horses  suffered  from  it. 

^'        Even  the  Wolverine  Creek,  which  rises  away  to  tho  north  of  the  telegraph  lino, 

where  the  water  is  sweet,  becomes,  before  it  reaches  Long  Lake,  impregnated 

with  alkali  to  some  extent,  though  the  water  is  still  not  bad  and  far  better  than 

that  of  the  other  creeks  in  the  neighbourhood,  some  of  which  are  unfit  for  use. 

Macoun  Exploration,  1879. 

Mr.  Macoun  travelled  through  this  section  near  the  centre  of  the  south  half 
of  it,  crossing  the  Saskatchewan  at  "  the  Elbow,"  and  bearing  thence  north-west 
to  the  107th  meridian,  where  it  intersects  Red  Deer  Lakes. 

Tho  country  between  tho  106th  mcwidian  and  tho  RIbow  of  the  South 
Saskatohewau  was  I'ound  to  liuvo  very  littlo  wnter  and  no  wood  except  in  tho 
sand  hills  to  tho  south-east  of  the  KIbow,  and  the  so.l  to  bo  poor,  gravelly,  and 
v^ry  di'y.  Spoakinsr  of  the  valley  of  tho  Saskatchewan  at  the  Elbow,  Mr.  Ma- 
coun says,  "ash,  oltn,  maple,  poplar,  choko-cherry,  and  white  thorn  are  in 
thickets  or  sin^/lo  a  omr  tho  flats,  but  not  a  bush  or  tree  is  found  on  tho  prairie 


nglo  a  oni^  tl 
on  either  side  of  tho  river. 


RELATIVE  LEVELS  OP  QO  AI'PRLr.ii  RIVER  A.HD  THE  SOaTH  S*.8KAT0tIBWAN  AT  THE  ELBOW. 

"  It  having  boei  supposod,  and  oven  stated  as  a  fact  during  my  stay  in 
Winnipeg,  that  tho  wiUors  of  tho  South  Saskatchewan  could  bo  easily  lot  into 
theQuAppollo  River,  1  considered  it  of  so  much  importance  to  ascertain  tho 
corrootne.s8  of  this,  that  my  assistant,  an  engineer,  levelled  back  16  miles  from 


21Q 


.    (1 


ii 


r 


1  ! 


:1 


I  i    m 


thelElbow,  and  found  that  at  that  point  the  water  surface  of  the  Qa' Appelle  was 
73  feet  higher  than  the  Saskatchewan,  on  July  16th,  1879," 

SOUTH  SASKATCHEWAN. 

"We  pitched  our  camp  on  the  h"x-.,op,  about  a  mile  and  a  half  from  the 
river,  near  a  good  spring  in  a  coul^'^  Beneath  us  lay  the  mighty  Saskatchewan, 
rolling  its  turbid  flood  between  b^aks  250  feet  high,  seeming  altogether  out  of 
place  in  thiE  r'i  region.  The  river  at  our  crossing  was  770  yards  wide,  and 
the  main  chi  i  '  ;"""  which  our  horses  had  to  swim  was  not  less  than  500 
yards.    Shoal»  'ndbars  wore  numerous,    with    occasional  islands,   but 

nothing  to  indica         .\t  the  river  at  this  point  was  unsuited  for  navigation." 

"  Why  the  soutu  branch  should  bo  thought  unfit  for  navigation,  I  cannot 
understand.  Mr.  Hind,  who  passed  down  it  in  August,  1858,  never  speaks  of 
its  depth  as  being  less  than  seven  and  a-half  feet,  and  the  current  as  never 
more  than  three  miles  an  hour,  except  when  close  to  tho  North  Branch. 

Palliser,  who  crossed  the  river  about  20  miles  above  me,  on  28th  September, 
1857,  states  that  the  water  in  tho  middle  of  the  channel,  where  they  lost  their 
waggon,  was  20  feet  deep." 

"  While  on  the  plains,  I  never  heard  of  the  river  being  fordable  below  the 
mouth  of  tlie  Eed  Deer  Eiver.  Palliser  crossed  it  on  a  raft,  22nd  T-iij*  1859, 
about  sixty  miles  o^ove  that  point  whore  the  river  was  250  yaids  wTde,  and 
from  five  to  eight  feet  deep.  When  at  ihe  Blacktoot  Crossing  of  the  Bow  River, 
a  branch  of  the  South  Saskatchewan,  27th  August,  1879,  I  found  that  it  was 
with  the  utmost  difficulty  that  horses  could   cross  without  swimming.     No 

Ferson  ever  mentions  a  rapid  being  anywhere  in  the  river  below  this,  so  that 
have  come  to  the  conclusion  that  there  is  nothing  to  prevent  all  the  supplies 
wanted  for  the  south-west  being  sent  up  the  South  Saskatchewan.  Coal  is 
abundant  in  the  river  banks  at  the  Blackfoot  Crossing,  and  farther  eastward,  so 
that  there  will  be  no  difficulty  as  to  fuel  for  steamers.  Should  an  attempt  be 
made  to  navigate  the  river,  it  will  be  found  to  have  bettor  water  for  a  longer 
period  of  the  year  than  the  North  Saskatchewan,  as  its  head  waters  drain  a 
greater  extent  of  the  mountams." 

After  crossing  the  Saskatchewan,  Mr.  Macoun  writes  :  "  We  reached  the 
prairie  level,  and  kept  on  for  eight  miles  through  sand  hills  and  poor  soil 
until  we  were  forced  to  stop  by  hills  of  blown  sand  right  ahead  of  us.  While 
the  horses  wore  feeding,  I  found  a  narrow  valley  between  two  high  hills  of  pure 
sand,  through  which  we  were  enabled  to  pass  to  the  north-west  of  the  hills. 
These  sand  hills  extend  all  the  way  from  Sand  Hill  Lake,  on  the  Qu' Appelle, 
around  the  head  of  that  valley,  and  thence  across  the  Saskatchewan,  above  the 
Elbow,  and  down  the  west  side  for  some  distance  from  one  to  three  miles  fh)m 
the  river. 

After  we  got  through  the  hills,  the  country  changed  at  once ;  the  hollows 
produced  long  grass,  and  on  tho  level  prairie  it  was  tall  and  green.  Water  was 
scarce,  the  country  being  too  level  to  retain  it.  Not  a  tree  or  bush  was  to  be 
seen  in  any  direction. 

During  the  forenoon  (2l8t  July),  passed  over  a  low  range  of  hills  or 
elevated  ground,  to  Eed  Deer  Lakes,  which  wore  covered  with  rich  grass  suffi- 
ciently long  for  good  hay,  and  amply  disproved  the  statement  that  this  was  a 
dry,  arid  country.  The  grass  seen  was  not  that  of  marshes,  but  good  upland 
meadow  grass,  and  it  was  particularly  noted  that  the  old  grass  had  not  been 
burned  either  during  the  lost  fall  or  spring,  thus  forming  a  mulch  that  retained 
all  the  moisture  for  this  year's  crop.  These  facts  fully  disprove  the  impression 
that  this  region  is  arid  and  unproauctive. 

See  also  Appendix  Pac.  Ry.  Rep.,  1879. 

Recent  explorations  indicate  that  the  Elbow  of  the  Soatb  Saakatohewan  it  farther  <^ait, 
and  the  Hand  Hilla  further  w«st,  than  abewo  on  map  acoouipanjring  Report  of  1379. 

Surreva  are  now  in  progreaa,  which  will  determine  with  accuracy  the  loDgitude  of  important 
point!  in  the  North- Weit  Territoriei, 
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107  Mucoun  Exploration,  1&J9. 

From  the  intersection  of  the  107th  meridian  with  Red  Deer  Lakes  travelling 
north-webt  to  the  centre  of  this  section,  Mr.  Macoun  thus  report*) : — 

"  Being  determined  to  see  if  the  lake  had  an  outlet  to  the  west,  I  walked 
along  its  margin  while  the  train  kept  the  plain  so  aa  to  shun  the  couWes  which 
were  at  least  150  feet  deep  at  the  lake.  All  the  depeasions  on  the  plain  con- 
tained good  water,  and  the  land  was  excellent." 

"  Observed  a  large  creek  flowing  into  the  lako  from  the  south."  Speaking 
of  the  country  north-west  of,  and  adjoining  Red  Deer  Lake,  Mr.  Macoun  says : 
"  Here  we  were  in  a  region,  where  Palliser,  22  years  before,  found  numerous 
species  of  large  animals  and  the  gniss  eaten  so  low  that  he  could  not  get 
food  for  his  horscH,  with  the  grass  kneo  high,  the  wild  animals  all  gone  and  the 
poor  Indians  perishing  of  famine." 

A  careful  examination  of  Palliser's  track  shows  that  much  of  the  country, 
thought  by  him  to  be  arid,  was  made  so  by  immense  herds  of  buffalo  that  ate 
up  every  green  th  ng.  "  The  valley  of  Red  Deer  Lakes  contains  very  little 
wood  at  present,  and  most  of  that  is  dry,  but  the  remains  of  large  trees  were 
seen  on  both  sidfs  in  the  coulees,  showing  that  continuous  fires  were  surely 
doing  their  work.'' 

.  "  The  range  of  hills,  which  seems  to  extend  on  both  sides  of  the  lakes  is 
exceedingly  rich  and  fertile,  and  the  grass  upon  them  is  just  as  green  as  we 
could  see  it  in  Maj-  in  Ontario.  About  three  miles  from  where  we  took  dinner 
we  came  on  the  western  margin  of  them,  and  saw  at  our  feet  a  wide  plain 
stretching  away  unto  the  horizon,  perfectly  level,  ar.d  seemingly  without  a 
bound  in  that  direction.  To  the  north-east  we  could  see  the  Moose  Woods. 
Right  on  top  of  tlie  hill  were  the  remains  of  a  camp,  and  here  both  wheat  and 
barley  were  growing  luxuriantly.  The  soil  on  this  plain  is  a  strong  clav 
covered  with  very  rank  green  grass,  which  indicates  u  moist  climate.  We 
have  now  discovoied  that  wont  of  rain  is  not  the  cause  of  water  being  scarce, 
but  the  levelness  of  the  prairie.  Wherever  the  country  is  rolling  there  water  is  to 
be  had  in  abundance.  Prom  the  centre  of  the  section,  north  to  the  52nd  paral- 
lel, the  country  in  alternating  prairie  and  rough  hills  with  occasional  sand 
dunes  with  climatic  indications  similar  to  those  acK>vc  described.  Mr.  Macoun's 
atjaistant,  Mr.  Wi'tiis,  travelling  from  the  centre  of  this  section  in  a  zig-zag 
course  to  near  the  south-west  corner  of  it  found  the  country  as  follows  : — 

"  Up  to  the  foot  of  the  Third  Pi-airie  Steppe,  which  advances  into  nearly  the 
centre  of  the  south  half  of  this  section,  receding  towards  the  north-west  and  south- 
west, the  country  is  generally  a  level  plain,  the  soil  a  strong  clay  and  very 
rough,  being  cracked  up  in  many  places,  but  the  grass  good  everywhere." 
"  Water  is  generally  scarce,  but  a  creek  with  very  good  water  runs  north- easterly 
from  the  south- went  corner  of  the  section,  almost  across  it,  oocasionally  widen- 
ing out  into  quite  large  lakes.  At  the  base  of  the  steppe,  the  clay  changed  into 
a  loamy  soil,  well  united  for  farming  purposes ;  the  gra,s8  being  rank  and  good. 
In  the  south-west  corner  of  the  section  was  found  a  lake  about  two  miles  long 
and  quite  narrow." 

See  also  Appendix,  Pac.  By.  Sep.,  181  J, 
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108  Macoun  Exploration,  1879. 

Mr.  Macoun'.s  as.>-iHtant,  Mr.  Wilkins,  travelling  west  across  the  centre  of 
the  south'haif  of  this  hcction,  says  : — 

".'Entered  rolling  hills  with  numerous  lakelets  of  fresh  water.  Travelled  ali 
day  through  the  same  description  of  country  on  a  nearly  due  west  course,  and 
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camped  on  the  weatern  side  of  tho  hills,  all  good  pasture  lands  with  excellent 
grass.  Distance  triivellod,  19  mile?.  July  30th,  travelled  this  forenoon  over  a 
very  level  plain  with  a  stilt'  clay  soil,  but  having  excellent  grass  and  numerous 
pools  of  good  water.  During  this  afternoon,  countiy  much  the  same.  Camped 
on  the  edge  of  a  large  coulee,  very  difficult  ol  access.     Distance,  19J  miles. 

This  coulee,  running  nearly  north  and  south,  was  found  to  be  250  feet  deep 
and  half  a  mile  m  ide.  Water  flows  through  it  in  spring.  Both  water  and  soil 
were  lound  to  be  strongly  alkaline  in  the  coul6o.  West  of  this  coulee,  to  the 
109th  meridian,  the  country  was  the  same  as  described  above." 

See  also  Appendix,  Pac.  By.  Sep.,  1879. 
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109  Macoun  Exploration,  1879. 

Mr.  Macoun's  assistant,  Mr.  Wilkins,  travelling  west  across  the  south 
half  of  this  section,  found  the  country  as  follows : — 

Shortly  after  crossing  the  109th  mcridan,  in  about  Lat.  51°  25',  a  valley, 
150  feet  in  depth  and  half  a  mile  wide,  was  crossed.  Soil,  strong  clay  all  day 
with  plenty  of  good  grass  and  water.  From  tho  coulee  mentioned  above, 
keeping  nearly  west,  in  less  than  an  hour  left  the  plain  and  entered  on  rolling 
hills  and  camped  before  crossing  them.  Soil  on  the  hills,  rich  black  loam  with 
excellent  pasture  and  good  water.  Distance  travelled,  17  miles.  ThenCe  travel- 
ling due  west,  during  the  forenoon,  the  country  changed  from  hilly  to  ridges, 
with  gentle  slopes  of  great  length.  The  depressions  had  the  usual  clay  soil 
and  the  slopes  a  clay  loam.  Good  grass  everywhere.  Stopped  for  dinner  at  a 
range  of  small  sand  hills  ;  Lat.  of  sand  hills,  51°  17'.  Entered  the  sand  hills  im- 
mediately' after  starting  and  saw  some  brushwood. 

West  of  the  sand  bills,  came  on  a  saline  valley,  about  the  eighth  of  a  mile 
wide,  containing  a  chain  of  saline  ponds,  which  were,  doubtless,  the  head  of  a 
creek  flowing  into  Red  Deer  Eiver.  This  valley  was  about  200  feet  below  tho 
level  of  the  sand  hills,  these  being  themselves  below  the  level  of  the  plateau 
generally'.  The  sand  hills  are  about  four  miles  wide,  containing  little  grass  but 
many  pools  of  good  water.  After  leaving  tho  sand  hills  the  land  was  of  the 
same  ridgy  character  that  it  was  in  the  forenoon,  and  continued  the  same  to 
the  110th  meridian,  which  Mr.  Wilkins  crossed  at  about  Lat.  51°  18'." 

Surveyor-General  of  Dominion  Lands'  Report,  1880 — A.  P,  Patrick,  D.T.8. 

Mr.  Patrick  travelled  south-westerly  from  Batt'eford  to  Porks  of  Bed  Deer 
and  South  Saskatchewan  Rivers. 

"  I  left  Battleford  for  the  Porks  of  the  Tied  Deer  and  South  Saskatchewan 
Rivers,  on  the  6th  August,  1878,  The  country  passed  over  for  tho  first  30  miles 
may  be  said  to  bo  fit  for  settlement,  though  the  soil  is  light  and  wood  is  scarce. 
From  this  point  to  the  Forks  the  soil  is  fair,  but  dry,  and,  in  my  opinion,  unfit 
for  farming ;  no  wood,  and  water  is  only  to  be  found  at  great  distances.  The 
Porks  of  the  Red  Deer  River  T  reached  on  the  15th  August,  the  distance  from 
Battleford  being  168  miles.  I  was  fortunate  enough  to  procure  an  excellent 
Half-breed  guide  at  Battleford  ;  his  services  proved  indispensable,  as  water  was 
to  be  found  only  in  places  known  to  Half-breeds  and  Indians.  My  horses,  not- 
withstanding the  distance  travelled,  were  in  good  condition.  A  small  birch 
bark  canoe,  which  I  had  brought  with  me  from  Battleford,  was  of  the  utmost 
service  crossing  tho  Red  Doer  River ;  it  not  only  enabled  the  provisions  to  be 
kept  perfectlj'  dry,  but  was  also  the  means  of  saving  time,  as  otherwise  I  should 
have  oeen  oompellod  to  go  several  miles  up  the  river  before  reaching  some  ford- 
•   able  point." 

See  also  Appendix,  Pac.  By.  Bep.,  1879. 
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no  Macoun  Exploration,  1879. 

Mr.  Maconn's  assistant,  Mr.  Wilkins,  who  crossed  this  section  alx)ut  the 
middle  of  its  south  half  from  east  to  west,  describes  the  country  as  follows  : — 
"  August  4th.  Started  on  a  due  west  course  passing  rolling  hills  until  11  a.m., 
when  we  took  dinner  at  the  edge  of  the  hills.  Soil  on  the  hills  is  excellent  clay 
loam,"  "  Now  enter  on  an  alkaline  plain  and  for  the  afternoon  wore  passing 
through  a  broken  country  with  numerous  saline  lakelets  and  sweet  water  ponds. 
Soil  very  indifferent  in  quality.     Distance  travelled  24  miles. 

"To  the  1  nth  meridian  the  characteristics  of  the  country  are  similar  to 
those  above.    No  wood  was  seen." 

Mr.  Macoun  says :  "  Prom  Mr.  Wilkins'  description  of  the  country,  it  is 
quite  evident  that  the  soil  is  not  too  dry  to  produce  good  grain." 

Crossing  the  110th  meridian  in  about  Lat.  61*^  50'  and  travelling  south- 
west,  Mr.  Macoun  thus  describes  the  country.  "  Starting  from  about  the  meridian 
August  6th,  an  hour  after  starting  attained  the  top  of  the  range  of  hills  and  saw 
another  ahead.  To  the  west  ol  us  was  a  higher  range  with  an  abrupt  escarp- 
ment on  its  eastern  face.  These  ranges  were  both  sandy  and  contained  a  little 
brushwood.  When  we  reached  the  top  of  the  next  range  we  found  many  steep 
coulees  branching  off  in  various  directions.  Availing  ourselves  of  these,  we  extri- 
cated ourselves  from  the  hills  with  much  difficulty  and  crossed  to  their  western 
side,  where  we  found  a  valley  of  great  breadth  extending  south-east  and  north- 
west ;  a  creek  seemed  to  flow  along  its  western  side,  as  *'  cut  banks  "  were  seen 
in  that  direction." 

"After  dinner  we  kept  up  the  valley,  and  passed  over  a  spur  of  the  hills  on 
the  left,  and  then  descended  into  the  valley  again,'close  to  the  creek.  Where  we 
crossed,  it  was  seven  feet  wide  with  six  inches  of  flowing  water.  The  valley 
was  very  dry  on  the  north  side  and  numerous  small  cactus  grew  in  it.  Two 
miles  l)eyond  the  creek  we  camped,  but  were  chagrined  to  find  that  within 
two  miles  of  us  to  the  west  we  would  have  to  cross  again." 

"  August  Tth  Crossed  the  creek  this  morning  with  little  difficulty.  All 
the  morning  we  were  going  up  ridge  over  ridge  under  an  intensely  hoi  sun 
surrounded  by  thousands  of  '  bulldogs.'  Flies  so  bad  at  noon  that  the  horsea 
could  not  eat,  "  Dui-ing  the  afternoon  we  crossed  a  rolling  country  where 
there  were  numbers  of  bait  lakes  in  the  hollows,  with  excellent  water  in  the 
more  elevated  ones.     Land  to-day  passed  over  good  for  little  except  pasture." 

This  brought  Mr.  Macoun  to  the  111th  meridian. 

See  also  Appendix,  Pac.  By.  Rev.,  1879. 

III    Macoun  Exploration,  1879, 

Entering  this  section  at  about  Latitude  51^  .SO',  and  travelling  south-west 
to  about  the  centre  of  the  south  half  of  it,  Mr.  Macoun  thus  describes  it : 

•'  For  a  mile  or  two  after  starting  the  country  improved,  but  soon  it  be- 
came dry  and  stony,  with  great  numbers  of  boulders  on  all  the  little  hills." 
Near  the  centre  of  the  south  half  of  this  section,  having  come  on  Mr.  Wilkin's 
trail,  which  crossed  it  from  east  to  west,  Mr.  Macoun  says  :  "  Turning  west  we 
passed  for  an  hour  over  alkaline  flats,  covered  with  Artemisia  cana,  which 
may  bo  said  to  be  the  "  sage  brush"  of  our  plains,  then  rolling  hills  of  the  same 
character,  but  passing  at  last  into  richer  soil  and  better  grass,  with  a  fine  level 
countiy.  We  now  began  to  ascend  gently  over  a  tine  prairie,  and  camped  at  its 
highest  point.  This  is  the  finest  country  I  have  seen  for  a  week  and  well 
suited  for  the  plough.    Soil  a  rich  black  clay  loam  with  long  grafls  that  indi- 
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cated  moisture  beneath ;  Dearly  north  of  ub  is  a  chain  of  small  lakes  which  Are 
brackish." 

PsBsing  north-westerly  from  this  point,  Mr.  Macoun  thus  describes  the 
country :  "  During  the  afternoon  the  country  was  nearly  level,  except  that  it 
rose  gently  to  the  west,  with  occasional  depressions  of  little  deplh.  This  is  the 
driest  region  we  have  yet  seen,  as  abundance  of  small  cacti  are  growing  on  the 
plain  between  the  creeks.  After  we  passed  the  third  creek  the  land  became 
more  elevated,  and  at  our  camp  the  grass  was  good  with  abundance  of  water. 
About  5  miles  A*om  camp  crossed  a  large  creek  with  flowing  water  about  7  feet 
in  width  and  6  inches  in  depth,  and  in  half  an  hour  another  one.  Between  the 
two  creeks  the  ground  is  very  rocky,  boulders  being  thickly  strewed  over  the 
surface.  Late  in  the  evening  reached  Blood  Indian  Creek,  with  banks  160  feet 
high." 

The  lines  explored  by  Mr.  Wilkins,  both  north  and  south  of  Mr.  Macoun 's 
line,  were  of  the  same  character  as  that  described  above.  Mr.  Macoun  in  his 
general  report  of  this  section,  says  :  "  The  dry  arid  tract  now  under  considera- 
tion has  more  creeks  with  flowing  water  in  them  than  are  to  be  found  in  all 
the  rest  of  the  plain.  Here  flowing  water  and  cactus  with  dried  up  grass 
and  poor  soil  gave  another  proof  that  the  Cretaceous  clay  was  a  factor  in  more 
problems  than  one.  In  no  section  of  the  country  did  we  ever  find  the  water 
running  in  streams  on  the  surface  after  a  storm  except  here,  where  it  was  so 
dry." 

QXMKKAL  RSHABKS   ON   THE  GREAT   PLAIN. 

"  Afler  seeing  the  '  Great  Plain,'  I  can  state  distinctly  that  the  rainfall 
throughout  the  whole  region  is  sufficient  for  the  growth  of  cereals.  Coming,  as 
it  does,  in  June  and  July,  when  the  crops  actually  need  it,  and  ceasing 
when  ripening  commences.  Wherever  the  soil  was  suitable  for  the  growth  of 
grasses,  there  they  were.  Sand  (except  moving  sand)  or  gravel  was  no  ex- 
ception. But  wherever  the  "  banded  clays,"  spoKeu  of  I  y  Hector,  in  Palliser's 
Report,  page  229,  came  to  the  surface,  there  was  cactus  and  artemisia,  with  a 
saline  soil  and  an  appearance  of  aridity  not  warranted  by  the  climate.  A  more 
minute  examination  of  the  country  will  locate  these  apparently  unpi-oductive 
soils,  and  show  that  they  are  a  very  small  percentage  oi'  the  whole.  After  see- 
ing the  country  at  its  worst,  when  it  was  suffering  from  intense  heat  and  dry 
winds,  I  wrote :  '  Wherever  there  was  drift  without  these  clays  there 
was  good  grass,  but  wherever  this  soil  prevailed,  aridity  showed 
itself  at  once.'  Many  of  the  hill-tops  were  dry  and  burnt  up,  but,  had 
they  been  ploughed  in  the  spring,  would  have  yielded  a  good  crop,  as  th3  sum- 
mer rains,  which  undoubtedly  fall  over  the  whole  country,  would  have  passed 
into  the  soil,  instead  of  running  off  or  passing  in  a  few  'hourb  into  the  air,  as 
they  do  under  the  present  condition  of  things." 

See  also  Appendix  Pac.  Rep.,  1879.  .  ^ 


n2  Macoun  Exploration,  18*79. 

Crossing  the  112th  meridian  at  about  Latitude  51°  26",  and  going  wofat  to 
the  discharge  of  Little  Fish  Lake,  Mr.  Macoun  says: — 

"  Country  quite  dry  until  we  came  within  three  miles  of  the  lake,  when  it 
became  more  broken  and  changed  into  a  series  of  rollir  g  hills  with  excellent 
water  in  the  hollows  and  very  fine  grass  in  the  numerous  little  valleys.  On 
the  level  plain  cactus  was  abundant  and  the  grass  was  b'^  -t  up  ;  in  the  hills  no 
caetuB  and  good  grass.  A  chain  of  i-olling  hills  eztec  ^om  north  to  soath- 
east  of  the  head  of  the  lake,  and  ends  abruptly  near  Bed  Deer  Biver." 
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"  The  lake  is  over  three  miles  in  length  by  one  in  breadth,  and  contains 
fresh  water,  but  is  so  filled  with  a  green  confervoid  growth  that  it  is  unfit  for 
use  except  in  extreme  cases.  Numerous  fish  are  caught  at  the  discharge  of  the 
lake  in  spring.  About  its  centre,  on  the  north  side,  a  small  cruuk  enters  which 
discharges  a  larger  lake  lying  oust  of  the  Hand  Hills.  The  horses  found  good 
pasture  on  the  shores  of  the  lake.'  Speaking  of  the  country  between  Little 
Fish  Lake  and  the  Red  Deer  River,  Mr.  Macoun  says :  "The  whole  plain 
between  this  and  the  river  was  hai-d  baked  clay  and  very  much  cracked 
The  valleys  are  profound,  but  as  the  eye  ranges  over  the  level  plain,  no  break 
can  be  detected." 

Travelling  south  from  Little  Pish  Lake  to  where  the  112th  meridian  inter* 
sects  the  Bed  Deer  River,  Mr.  Macoun  says  : — 

"  I  started  for  Red  Deer  River,  distant  about  seven  miles,  to  the  sooth. 
Experienced  much  difficulty  in  reaching  the  river  owing  to  the  coulees  which 
ramify  in  all  directions  from  it ;  these  being  from  250  to  300  feet  deep, 
and  their  margins  like  cut  banks.  These  coulees  contain  more  or  less  brush- 
wood and  a  few  trees,  but  wore  generally  narrow  until  we  approached  the  river; 
then  they  widened  out.  Very  little  wood  grows  along  the  river  and  that 
close  to  it.  Scarcely  any  vegetation  was  found  in  the  valley  except  cactus  and 
artemisia,  which  occupied  the  greater  part  of  the  surface.  It  was  the  bard 
baked  clay  that  hindered  all  other  vegetable  growth,  and  not  the  dry  climate." 
"  The  valley  was  about  1,000  yards  wide,  the  river  itself  about  140,  and  die 
height  of  the  binks  nearly  300  feet  on  the  east  side,  but  tally  200  higher  on  the 
west.  The  river  valley  as  usual  was  very  dry.  Its  right  bank  looked 
from  the  camp  like  the  broken  face  of  a  very  rugged  mountain,  rising  in  bore 
rounded  knolls  one  over  the  other  fully  500  feet.  A  few  very  large  trees 
were  in  the  valley  where  we  crossed  ;  one  poplar  was  13  feet  in  circumference, 
and  others  nearly  as  large." 

Travelling  from  about  the  interaection  of  the  Red  Deer  River  with  the 
112th  meridian  southwest  to  the  51st  parallel,  Mr,  Macoun  reports: — 

•'  I  had  carefully  examined  all  the  slides  from  the  valley,  as  we  vrent  up  the 
hill,  and  observed  that  this  bank  was  the  same  as  the  other  up  to  tho  limestone 
exposure.  Seeing  a  bold  escarpment  topping  the  bank  at  a  particular  point, 
I  went  there  and  discovered  a  fine  exposure  of  sandstone.  The  beds  got  harder 
as  I  approached  the  top,  and  for  a  few  yards  the  rock  on  ita  upper  surface  was 
laid  bare  by  the  wasning  away  of  a  seam  of  soft  shaly  lignite  which  lay 
immediately  above  it.  The  seam  was  about  fi>«r  feet  in  depth,  and  above  it 
was  a  layer  of  quartzite  gravel  followed  by  the  usua'  prairie  drift.  I  discov- 
ered a  very  fine  out-crop  of  a  first-class  lignite,  at  least  five  feet  thick,  in  a 
small  coulee  opening  into  the  'Crawling  Vallev.'  The  beds  seen  at  this  point 
agree  in  no  particular  with  those  seen  by  Dr.  Hector  further  up  the  river.  He 
states  that  the  lignite  seen  by  him  was  nearly  on  a  level  with  the  water, 
whereas  this  is  on  the  surface.  I  believe  these  strata  are  referable  to  the  samd 
beds  as  those  occuring  at  Porcupine  Creek  on  the  Boundary."  See  Dr.  Dawson's 
Report,  page  98. 

"  Crawling  Valley  extends  from  Rod  Deer  Rivor  to  Bow  River  at  the 
Elbow."     "  As  far  as  seen,  numerous  springs  of  fine  water  issued  from  itssides." 

From  Red  Deer  River,  Mr.  Macoun  proceeded  south-westerly  in  the 
direction  of  Blackfoot  Crossing,  and  thus  speaks  of  the  country : — "  For  two 
miles  after  starting  the  country  was  level,  but  after  that  it  became  rolling,  and 
increased  until  we  stopped  for  dinner.  After  dinner,  the  depressions  between 
the  hills  were  all  clay,  and,  as  usnal,  much  cracked.  Thu  hills  were  rather 
higher,  and  the  vallisys  longer  and  wider,  and  fresh  water  scarcer,  than  in  the 
forenoon.  The  soil  on  this  side  is  much  better  than  beyond  the  river,  and,  as 
a  consequence,  the  grass  is  longer.  There  is  abundance  of  fresh  water  in  the 
ponds  and  marshes,  and  no  sign  of  salt  lakes.  This  country  extends  ten  miles 
to  the  south-east,  and  after  that  it  becomes  more  sandy,  passing  eventaally  into 
Baud  hills." 
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Mr.  Wilkins  passed  north-westerly  through  the  northern  half  of  this 
section,  and  reports : — "  On  the  Hand  Hills  the  land  was  found  of  fair  quality, 
but  the  pasture  dry  and  much   parched.    The    northern  face  contained  some 

[)oplar  of  a  fair  size.  Between  the  Hand  Hills  and  tho  Squirrel's  Head  the 
and  was  generally  a  hard-baked  clay,  intersected  by  coulees,  or  a  plain  covered 
with  poor  grass  and  a  gravelly  soil.  After  entering  tho  rolling  hills,  at  the 
Sqnii  rel's  Heail,  the  soil  improved,  and  the  valleys  were  filled  with  good  grass. 
The  clay,  instead  of  being  baked,  became  friable  and  better  suited  for  farming 
purposes." 

See  also  Appendix,  Pac.  By.  Rep.,  1879.        * 

112  ■^"''''ww^aytoraft'on,  1879, 

Mr.  Macoun  passed  westerly  through  the  south-western  corner  of  this 
section  on  his  way  to  Calgarry. 

While  crossing  through  this  section,  Mr.  Macoun  passed  over  long  slopes 
extending  eastward,  with  very  little  dip  to  the  west.  All  the  land  seen  was 
sandy  loam,  and  all  fit  for  the  plough.  Occaaional  patches  of  boulders  were 
seen,  but  they  were  not   too  abundant. 
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See  also  Appendix,  Pac,  By.  Bep.,  1879. 


Macoun  Exploration,\18'j9.  •  , 

Entering  thiii  section  at  the  south-east  corner,  and  keeping  north  of  Bow 
River,  travelled  westerly,  towards  jld  Bow  Fort. 

"  Passed  over  long  slopes  extending  eastwards,  with  very  little  dip  to  the 
west.    All  the  land  seen  was  sandy  loam,  and  all  fit  for  the  plough. 

Two  miles  before  we  reached  the  Fort  (Calgarry,)  we  stopped  on  the  top  of 
the  last  slope  and  looked  over  n  scene  long  to  be  leme  nbered.  At  our  feet  lay 
Bow  River  and  its  beautiful  valley.  As  the  river  wound  from  side  to  side  it 
loft  wooded  points  on  the  outer  margin  of  all  bei^ds,  and  from  oui-  altitude, 
water,  wood  and  meadow  seemed  so  beautifully  intermixed  that  tho  land:jcape 
was  more  like  an  artist's  ideal  than  a  natural  picture.  Standing  by  tho  river's 
margin,  or  feeding  on  the  green  meadows,  were  hundreds  of  cattle  and  horses; 
these  added  to  the  natural  features  and  gave  a  pastoral  character  to  tho  scene. 
Only  throe  short  years  ago  this  same  valley  was  filled  with  countless  herds  of 
buffalo,  and  the  Blackfeet  and  Surcoes  were  in  the  ^iilst  of  affluence.  To-day, 
the  buffalo  are  dead  or  gone,  and  tho  Indian,  broken  in  spirit,  either  dies  with 
the  stoicism  of  his  race  or  partakes  of  the  white  man's  bounty.  Calgarry  itself 
lay  hidden  among  tho  distant  trees,  quietly  nestling  under  a  bluff  of  light 
colored  sandstone,  while  about  a  mile  beyond,  in  a  little  grove,  could  be 
seen  the  Catholic  Mission,  presided  over  by  Father  Scollon.  Outaide  the  river 
valley,  tho  prairie  extended  roll  over  roll  into  tho  horizon,  dotted  here  and 
thore  with  clumps  of  bushes,  but  altogether  without  trees,  except  in  tho  valleys 
of  the  small  streams.  Behind  rose  the  Rocky  Mountains  like  a  wall, 
bounding  the  horizon  to  the  west,  and  giving  a  vastness  to  the  picture  which  the 
beholder  could  fool  but  not  describe." 

"Calgarry  is  situated  on  the  right  bank  of  Bow  River,  in  the  angle  formed 
by  Elbow  or  Swift  River,  where  it  joins  the  former.  It  is  merely  a  stockade, 
about  ten  feet  high,  enclosing  a  few  huts,  but  would  be  very  little  protection 
if  the  Indians  were  troublesome." 
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Bow  River,  at  the  crossing,  is  a  fine  stream,  100  yards  wide,  of  clear,  cold 
water,  running  with  a  strong  current  over  a  pebbly  bed,  and  contains  an 
abundance  of  fish, — trout  and  pike. 

Elbow  River  is  a  fine  mountain  stream,  about  40  yards  wide.  All  the 
streams  discharging  into  Bow  River  are  full  offish,  principally  of  throe  varieties 
of  trout.  "  The  whole  country  from  the  Blackfoet  CrosMiig  to  Fort  Calgarry, 
except  the  siiad  hills  in  the  Blackfeet  Reserve,  is  first-class  as  roganls  soil." 

Ittt  September,  John  Glen's  farm  on  Fish  Crook,  about  six  miles  south  of 
the  foit.  "  llore  Glon  had  5,000  cabbages  all  commencing  to  head,  and  without 
doubt  the  firost  lot  1  had  ever  seen .  Barley  and  oats  in  the  same  field  wore  ex- 
cellont,and  potatoes  very  fine.  Mr.  Livingstone,  another  farmer  living  a  few  miles 
ofif  hail  also  oxcellent  crops,  and  all  united  in  saying  that  the  climate  was  moist 
enough  to  grow  anything."  Glen's  grain  was  scarcely  fit  to  cut,  and  I  suspect 
that  proximity  to  the  Mountains  has  a  tendency  to  cool  the  nights,  and  hence 
slower  growth  than  farther  east.  All  the  land  seemed  to  be  either  a  sandy 
or  clay  loam,  and  very  fertile.    At  the  Roman   Catholic   Misssion  all  kinds  of 

frain  and  vegetables  had  been  raised,  and  although   most  of  the  ground  had 
eon  broken  up  this  spring,  the  crops  were  generally  good.    The  Father  and 
his  brother  had  done  all  the  work  themselves,  and  done  it  well. 

2ud  September.    This  was  the  first  time  the  mercury  reached  the  freezing- 

Jtoint  since  we  started.  Potatoes  and  beans  slightly  touched.  Started  to-day 
or  Morleyville,  and  camped  about  eight  miles  out.  The  country  passed  over 
was  generall}-  very  good,  but  the  hills  increased  so  much  in  altitude  that  one 
was  almost  tempted  to  call  them  the  Foothills  of  the  Rocky  Mountains.  WiU 
low  bushes  now  became  a  marked  feature  in  the  country,  and  indicates  aa 
abundant  rain  fall  as  well  as  a  cooler  climate'  From  our  camp,  the  high  land, 
which  forms  the  Foothills  on  the  south  side  of  the  river,  was  plainly  visible, 
rising  to  the  west  in  successive  ridges,  and  finally  molting  into  tbo  blue  haze 
which  hung  around  the  base  of  the  mountains.     Water  abundant  and  good. 

3rd  September.  For  two  hours  after  starting,  our  course  was  over  fine 
prairie  covered  at  times  with  willow  i)ru8h,  and  then  doseoudod  into  the  valley 
of  Bow  River,  and  passed  the  remains  of  an  old  poplar  lorcst,  the  balsam  being 
quite  large.  After  reaching  the  river  valley  wo  crossed  Pino  and  two  other 
creeks . 

The  country  now  began  to  assume  a  mountainous  character,  the  hills  rising 
nearly  600  feet  above  the  river  with  correspondingly  deep  valleys.  Still 
approaching  nearer  to  the  mountains,  passed  over  much  good  soil  covered  with 
willows,  as  well  as  other  land  of  very  inferior  quality.  Th  ' .  i  now  became 
terraced  along  the  river,  and  was  generally  up  to  old  Be  i'"'  t,  and  beyond 
nothing  but  masses  of  shingle  and  quartzite  gravel,  with  a  ihin  coating 
of  earth,  or  none  at  all. 

The  approach  to  Deadman's  River,  a  moutilain  stream  about  30  yards  wide, 
and  two  feet  deep  at  present,  is  steep  and  dangoroiis.  Cro,-<sitg  this  stream  at 
its  confluence  with  Bow  River,  wo  ascended  tho  two  teiiacos  again,  and  drove 
five  miles  to  Morleyville  over  a  veiy  good  road,  but  land  wlioli}'  unsuitod  for 
agriculture.  The  road  was  on  otio  of  the  river  tcrraios,  bui  to  tho  right  tho 
ground  roto  in  grassy  slopes  over  200  feet,  and  in  this  upper  tract  were  situated 
the  lands  suited  for  agriculture.  Beyond  the  river  tho  land  j^oonied  to  bo  much 
better,  the  hills  were  lower  and  farther  off,  and  wood  was  in  consiilorablo 
quantities.  Observed  patches  of  spruce  on  tho  higher  and  more  exposed  hill 
tops,  and  occasional  pines  clinging  to  tho  rocky  cliffs  of  Bow  River. 

Morleyville  is  situated  in  a  most  admirable  locality  and  tho  scenery  is 
unsurpassed  in  the  North-West.  Tho  hills  and  valleys  are  covcrol  wilh  nutri- 
tious grass,  which  is  as  available  in  winter  as  in  summer  owing  to  tho  "Chinook  " 
winds,  which  frequently  blow  at  that  .'^eason,  evaporating  tho  snow  and  leaving 
the  grass  as  good  as  it  was  in  August.  During  the  warm,  dry  weather  of 
August,  the  grass  of  the  whole  plains  becomes  dry  except  a  small  portion  in 
123—15 
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the'contro  of  each  littlo  tuft,  and,  as  thoro  is  acarcoly  any  rain  either  in  Septem- 
ber or  October,  when  the  cr;ow  fulls  towards  the  end  of  the  latter  nionth  it  sifts 
dow;' among  tlio  dried  yrass,  not  moistening  it  in  the  least;  here  the  snow 
lies  until  the  "  Chinook,"  a  wari^,  dry  wind  sweeping  along  the  base  of  the 
Rocky  Mountains,  lakes  it  away,  Morloyville  is  justly  celebrated  for  its  excel- 
lent cattle  runs,  but  the  advantages  it  has  over  the  Groat  Plains  consist  in  its 
brooks  and  numerous  springs,  and  thvT  many  sheltered  valleys  loading  up  from 
Bow  Riv>r.  There  is  not  the  slightest  difference  between  the  pasture  grasses 
of  Morleyvll'io  and  those  of  Fort  Ellice,  COO  miles  to  the  east. 

How  far  thfi  effects  of  the  "Chinook  "  winds  extend  eastward  is  unknown, 
but  the  fact  of  the  Groat  Plains,  around  tho  Hand  Hills,  being  the  wintering 
place  of  the  bnlfalo  for  untold  agos,  leaves  no  doubt  that  the  snow-fall  is  either 
very  light  or  quickly  molted.  It  must  not  be  forgotton,  in  discussing  the  ques- 
tion of  wintering  stock  on  the  plains,  that  no  water  is  needed,  the  snow  eaten 
with  the  grass  being  sufiiciont. 

The  Mission  is  very  well  constructed  and  everything  around  betokens  care 
and  industry.     Mr.  Seibold,  the  teacher,  and  Mr.  Robinson,  the  gentleman  in 
charge  of  the  Mission,  in  Mr.  John  McDougall's  absence,  are  both  fine  rr 
Crops  hero  are  late  but  good,  and  all  kinds  of  vegetables  are  excellent,  A 
are  now  at  an  elevation  of  nearly  4,000  feet  and  close  under  the  mountair 
ought  to  bo  at  tho  limit  of  ihrming  for  profit,  but  those  who  have  been  here  .^i 
years  deny  it.  Thoy  state  that  this  has  been  a  late  season  and  crops  are  not  as  far 
advanced  as  usual.     Taking  their  statements  as  true,  and  I  do  not  doubt  them, 
all  kinds  of  grain  can  bo  raised  here  as  well  as  any  where  else,  but,  owing  to 
tho  altitude,  they  will  not  ripen  early. 

Tho  Stony  Indians  are  now  becoming  farmers,  having  had  40  acres  on  their 
reservations  put  in  crop  this  season.  Each  of  the  four  chiefs  has  ten  acres 
under  cultivation." 

MORLEYVILLE   TOWARDS  HAY^LAKBS. 

.  On  his  return  journey  Mr.  Macoun  left  Morloyville  on  the  15th  September, 
travelling  north  westerly  towards  tho  Hay  Lakes.  "A  few  miles  after  starting, 
passed  a  tine  crock  running  through  a  valley  three  miles  in  width,  on  the  west 
side  of  which  Avero  a  number  of  poplar  groves,  which  looked  like  the  remains 
of  a  former  poplar  forest.  Thonce  over  a  high  rolling  prairie  having  an  excel- 
lent soil  of  black  clay  loam,  sometimes  mixed  with  slaty  gra\el,  like  that  "nun 
at  Morloyville.  Climate  cool  and  moist,  and  the  plants  indicatin»;  considerable 
altitude.  Willow  brush  covered  nearly  the  whole  country,  and  occasional  clumps 
of  balsam  poplar  showed  in  the  boggy  spots,  being  saved  from  death  by  their 
proximity  to  water." 

In  tho  distance  wo  could  see  bluffs  of  spruce  crowning  the  hills  to  the  west, 
while  Edge  Crock  seemed  to  flow  parallel  with  our  course,  which  was  generally 
northerly  ovor  a  fine  rolling  country,  the  land  continuing  of  excellent  quality 
and  well  suited  for  the  plough,  passing  several  fine  strepms  and  occasional 
lakes.  The  drainage  is  perfect,  all  the  slopes  being  gradual,  and  the  water 
scarce.  Far  as  the  eye  could  roach  to  tho  north-west  the  land  seemed  of  firsts 
class  quality,  but  with  very  little  wood.  Before  reaching  the  Calgarry  road  we 
passed  the  jitl  forest  line  ;  it  is  now  marked  by  large  willows  and  a  few  clumps 
of  poplars.  In  some  places  a  scarcity  of  water  was  experienced,  owing  to  the 
level  countiy  and  good  soil  preventing  water  standing  on  the  surface.  On 
noaring  tho  north-east  angle  of  this  section,  ontered  a  range  of  low  wooded 
hills  where  wood  and  water  were  plentiful.  Those  are  called  the  "Hunting 
Hills."    The  "  Antler  Hills  "  being  to  the  right. 

Surveyor-General  of  Dominion  Lands  Report,  1880. — A..  P.  Patrick,  D.L.S. 

Mr.  Patrick  passed  along  tho  south  side  of  the  Bow  River  on  his  way  west- 
v.'sr'i  fi-om  Fort  Calgarry  to  Morleyville. 
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"From  Fort  Calgan-y  I  proceeded  to  Morloyville  by  the  Ellww  Kivor  to  lay 
out  the  Stony  Rcnervo.  The  country  from  Cnlyarry  to  "Jninpin^rPoui  d"  ih-eek, 
a  (liBlaiH'o  of  about  twent^'-four  miles,  in  similar  to  that  desciihcil  at  Ilij^li  iiiver. 
About  fliK  miloH  from  Calgarry,  on  the  KIbow  River,  is  a  settler  numi'd  Samuel 
Livingstone.  This  man  has  ii  tine  improved  farm,  and  the  crops  raised  have 
been  somethini;  wonderful.  1  am  informed  liiat  his  oats  avoraf;o<l  something 
like  tiity  bushels  to  the  acre.  The  land  from  JumpitiR  Pound  to  Alorloyvilio  is 
goo<i,  but  the  country  is  very  hilly;  the  feed  is  excellent,  and  the  whole  scGtion 
is  particularly  well  adapted  for  a  cattle  i-anche.  Whiij  at  Morlo\  ville,  1  laid 
out  the  Stony  Reserve,  :i8  shown  on  the  sketch  I  have  already  forwarded.  The 
land  on  the  reserve  is  suitable  for  cattle  raising;  there  is  also  a  quantity  of  good 
farming  land  sufficient  for  the  wants  of  the  tribe.  While  writing  of  the  Stony 
Indians,  1  consider  it  worth  noting  that  they  have  already  acquireu  consider- 
able knowledge  of  I'arming;  they,  this  j'oar,  succeeded  in  raising  a  tolerably 
large  crop  of  barley  and  turnips.  The  settlement  at  Morleyvillo  contains  a 
Church,  which  reflects  great  credit  on  the  eno  ,y  of  the  Rev.  John  MoDougal, 
Methodist  Missionary.  There  is  also  a  school  liouse  of  ample  dimensions,  the 
clergyman's  residence,  and  another  building  occupied  by  the  Indian  school- 
master. At  various  jwints,  embracing  in  all  about  eight  miles,  along  the  Bow 
Eiver,  towai-ds  Calgarry,  are  about  ten  settlers,  whoso  farms  have  been  more  or 
less  improved  ;  all  are  in  possession  of  more  or  less  cattle.  These  men  contem- 
plate going  principally  into  cattle  raising.  They  wish  lo  obtain  from  their 
farms  little  more  than  sufficient  for  their  own  consumption." 

See  also  Appendix,  Pac.  Ry.  Rep.,  1879. 
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Macoun  Exploration,  1879. 

Mr.  Macoun  entered  the  southern  portion  of  this  section,  travelling  wosl- 
waixi  to  Grotto  Mountain.  "  After  leaving  the  Jlission  (Moileyvillo)  the  country 
became  rough,  and  slaty  sandstones  ciime  out  in  ledges  "  "  Observed  a  number 
of  pines  of  a  species  unknown  to  me;  and  a  few  snii'.ll  groves  of  Douglas  pine. 
I  found  afterwai-ds  that  this  species  covered  more  or  loss  all  liic  Foothills,  and 
extended  up  the  river  valle}' into  the  mour.taiiis.  All  the  ravints  were  lined 
with  spruce,  which  never  grew  to  u  largo  size.  Proceeding  up  tlio  valley, 
camped  on  the  site  of  Old  Bow  Fort," 

"Bow  River,  above  the  Mission,  becomes  more  r.'i])id  and  pai'tnkes  of  the 
nature  of  a  mountain  stream,  its  banks,  at  times,  are  sandstoni- dills ;  and  when 
this  rock  crosses  the  stream  short  rapids  are  formed.  From  below  Dead  man's 
River,  terraces  without  any  regularity  are  common.  At  Old  Bow  Fort,  the 
river  is  600  feet  below  the  general  level,  and  flows  in  a  nnrn.w  valley.  The 
sides  of  a  gorge  near  the  camp,  100  toot  deej-,  through  which  flows  a  mountain 
brook,  show  the  usual  purple  shales,  containing  nioi'c  or  less  impure  iron  ore. 
Further  up  the.se  shales  form  dill's,  500  feet  higii,  abutting  on  the  river,  around 
which  it  leaps  and  foams  with  great  force  Here  it  had  I  irccd  its  last  barrier 
before  leaving  the  mountains;  and  for  20  miles  higher  up  there  was  little  cur- 
rent. Moved  camp  7  miles,  and  found  .)ur^-olves  at  the  onlrance  to  the  pass. 
The  mountains  rise  on  either  hand;  those  to  the  soutli  being  covered  with 
wood,  while  those  on  the  north  arc  bare  and  very  precipitous.  My  exiimin- 
alien  of  the  rocks  along  Bow  Eiver  led  mo  to  think  that  they  bore  a  great 
resemblance  to  rocks  I  had  seen  on  Thunder  Buy,  belonging  to  the  lluronian 
series.  A  few  fossils  were  obtained,  which  weie  unmislalicaidy  Lower  Siluiian 
or  Devonian  types.  Found  the  mountain  (near  camp)  to  bo  a  heavy-bedded 
blue  limestone,  weathering  white,  containing  few  fo.ssils  except  crinoid  stems. 

Sept.  8. — Moved  camp  up  to  Grotto  Mountain ;  found  anundanco  of  fine 
trout  in  the  river,  of  three  species ;  the  smallest  being  about  a  foot  long,  and 
123-16i 
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in  appearance,  like  our  eastern  brook  trout ;  another,  rather  larger,  but  with  soft 
white  flesh,  and  the  third  which  often  attains  a  weighi.  of  30  poun&s,  in  the  lake 
and  deep  pools  bordering  on  the  river  channel.  Mountain  goats  and  sheep  were 
frequently  seen  ;  so  that  with  these  and  the  fish  therw  is  no  danger  of  the  Stony 
Indians  starving,  if  they  do  not  become  too  lazy  to  work.  The  valleys  were 
filled  with  shingle  carried  down  from  the  mountains,  which  were  rotting  away. 
All  the  plants  observed  were  strictly  ,\lpine.  Several  fossils  were  obtained, 
evidently  Devonian.     Snow  showers  were  frequent. 

A  careful  examination  of  the  timber  in  the  valley  as  far  as  time  would 
iillow,  was  made.  The  principal  species  were  Douglas  pine,  and  bep.utiful  spruce, 
the  kiior  growing  tall  and  straight  and  forming  groves  on  the  flats.  The  other 
specios  preferred  the  rocky  slopes,  and  were  often  of  ft  large  size ;  number's  being 
seen  three  feet  in  diameter.  Fine  groves  of  timber  were  observed  on  the  south  side 
of  the  river,  from  the  mouth  of  the  Eannanaskis  up  its  pass  and  ever  the  moun- 
tains between  the  two  rivert:.  From  the  situation  of  the  timber,  I  believe  it  to  be 
principally  Douglas  pino.  1  was  informed  that  much  finer  timber  could  be  seen 
higher  up  the  river.  By  being  carefully  husbanded,  there  is  a  enough  timber 
o*-.  this  river  nnd  its  tributaries  to  supply  all  the  prairie  country  as  far  as  the 
Elbow  of  the  South  Saskatchewan,  All  the  water-power  necessary  to  convert 
it  into  iuLnber  exists  close  to  Morloyville,  and  the  river  is  so  placid  that  it  could 
berivfled  to  any  point  without  loss.  ^ 

See  also  Appendix,  Pacific  Railway  Report,  1819. 


FROM   THE    100th  TO   THE    IIStH   MEHliJTAN,   AND  BETWEEN   THE   60tH  AND    51sT 

FABALLELS  cv  LATITUDE. 


5?. 

100 


U 


Marcus  Smith  Exploration,  1879. 

Mr.  Marcus  Smith  entered  this  section  on  his  way  from  Shell  River  to  Bird- 
tail  Creek. 

"North  of  the  Assiniboine  the  country  rises  gradually  and  imperceptibly  to 
the  eye  up  to  the  crown  of  the  Riding  Mountain,  2,000  feet  above  the  level  of 
the  sea.  The  (southern  porMon  of  this  district  is  chiefly  prairie  ;  the  soil  good, 
but  light  in  some  places,  and  in  others  largely  mixed  with  bouldera.  The  depth 
of  the  soil  increases  northward  and  its  quality  changes  to  a  heavy  loam,  well 
fsuitcd  for  permanent  wheat-growing;  groves  and  L  its  of  poplar  become 
frequent  nnd  ultimately  merge  into  a  solid  forest,  in  which  there  are  good  spruce 
nnd  tnmarac. 

Tlio  north-eastern  slopes  of  Riding  and  Duck  Mountains  are  precipitous, 
and  the  flat  between  them  and  Lakes  Manitoba  and  Winnipegosis  is  generally 
marshy,  intersected  with  sand  and  gravel  ridges  covered  with  spruce,  tamarao 
and  some  maple,  and  some  strips  of  good  land  interspersed." 

See  also  Appendix,  Pac.  By.  Rep.,  1879. 

lOI  Macoun  'Exploration,  1879. 

"  Between  Fort  Ellice  and  the  river  (Qu'Appello)  the  road  passes  mostly 
through  copwowood,  with  occasional  ponds  and  marshy  spots  fc-  "ver  a  mile, 
and  then  descenilij  a  long  wooded  slope  until  the  level  of  uie  river  ia  reached." 
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"The  vegetation  in  the  i'iver  valley  (Qn'Appollo)  is  of  the  moat  luxuriant 
description;  peas,  vetchfs,  and  wild  hops  vied  with  other  in  luxuiiimco  and 
climbed  over  bushes  'tnd  logs  to  the  almost  extinction  of  other  phintsi." 

"  As  soon  as  wo  crossed  the  river  (half  a  mile  from  its  moutli)  wo  ontorod 
almost  at  once  into  a  series  of  abrupt  wind  hills  which  seoinod  to  (ill  the  valley 
at  its  lower  end."  •'  None  of  the  Qu'Appelle  Valley,  as  far  as  soon,  was  lit  for 
agriculture." 

Westerly  from  the  mouth  of  the  Q'Appello  River  above  the  valley,  and 
adjacent  to  it  to  thr  north,  "  the  soil  is  rather  poor,  but  there  is  nothing  to  pre- 
vent settlement,  us  sufficient  good  land  will  be  found  on  each  section  to  warrant 
its  location,  and  the  vicinity  of  the  rivers  with  their  wooded  valleys  wil! 
possibly  make  it  a  favorite  residence  for  many." 

Westerly  from  Big  Sprihg  "  tho  country  improves,  and  for  a  number  of 
miles  a  beautiful  sandy  prairie  with  little  wood  stretches  out  to  the  horizon, 
bounded  to  the  west  by  a  low  range  of  wooded  sand  hills.  Beyond  these  to 
Antelope  Creek  the  country,  though  sandy,  is  rich  and  beautiful,  containing 
many  bluffs  of  very  good  poplar."  Around  Spy  Hill  tho  land  is  much  trokon, 
aiid  there  are  numerous  marshy  ponds  in  the  depressions,  with  corresponding 
ridfeos  of  sand  or  gravel."  '' Cut  Arm  Creek  flows  in  a  valley  of  considerable 
depth."    The  land  is  good  but  very  wet. 

Generally  between  Cut  Arm  Creek  and  the  102nd  meridian  the  soil  is  a 
rich  black  loam  with  a  light-colored  marly  clayl  for  a  subsoil.  "  The  various 
herbaceous  plants  are  wonderfully  luxuriant."  See  general  description  by 
Macoun  in  ^^. 

Marcus  Smith  Exploration,  1879. 

Mr,  Marcus  Smith  traversed  this  section  in  various  directions. 

"  The  soil  east  of  the  Assiniboine,  on  the  main  trail  from  Bird  Tail  Creek  to 
Fort  Bllice  (a  distance  of  12  miles),  and  extending  southward  to  the  Assiniboine, 
is  good,  but  largely  mixed  with  drift  boulders,  which  will  cause  a  great  deal  of 
labor  and  some  years  to  remove  for  their  sufficiently  to  allow  the  land  to  be 
worked  freely. 

The  valley  of  the  Qu'Appelle,  at  the  lower  end,  is  sandy,  but  before  reach- 
ing the  Big  Cut  Arm  the  soil  improves,  and  we  find  crops  of  grass  which 
would  make  good  hay.  The  valley  is  a  mile  to  a  mile  and  a  half  wide,  and  the 
river  about  8i»  feet. 

Proceeding  down  the  Assiniboine  from  Fort  Pelly. 

On  the  last  60  miles  to  Fort  Ellice  the  -  is  fine  gravel  covered  with  a 
thin  sixl,  making  excellent  roads,  but  very  poor  jjasture. 

From  Fort  Ellice,  up  tho  oust  side  of  t  i  Assiniboine,  to  Shell  River,  is  a 
belt  of  gravel  ridgew,  evidently  a  former  b  ar;  ,  or  river  bod,  some  ten  miles 
wide,  covered  with  a  thin  sod. " 

See  also  Appendix,  Fac.  Ry.  Rep.,  1879. 

E. 

102  Macoun  Exploration,  1879. 

Midway  between  the  Qu'Appelle  River  and  the  5l8t  parallel  of  Latitude, 
and  from  tho  102nd  meridian  westward,  Mr.  Macoun  says:  "  During  the  after- 
noon we  travelled  jirincipally  through  prairie,  with  a  gradual  upward  slope 
and  better  drainage,  the  whole  country  being  well  suited  for  farming  purposes;" 
and  during  the  next  day,  27th  June :  "  The  country  passed  through  to-day  was 
very  lovely,  but  wood  was  scarce,  in  fact  less  than  one  per  cent."  "The  tract 
pagsed  over  to  day  is  much  better  drained  than  that  soon  since  leaving  Fort 
Ellice.  Tho  creeks  are  more  defined,  and  the  country  rises  in  easy  undulation  s 
to  tb«  40Uth."     "  Shortly  after  crossing  it  (Primrose  Creek),  we  entered  on  the 
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north-eastern  bluffs  of  Pheasant  Mountain,  which  is  merely  a  slight  elevation 
above   the  usu  il  prairie  level.     After   passing   through   lovely  copsewood  for 
over  an  hour,  we  stopped  lor  dinniier  at  a  pool  of  good  water." 
See  -^  tor  general  description,  by  Mr.  Macoun, 

Marcus  Smith  Exploration,  )  STO. 

Mr.  Marcus  Smith,  travelling  from  Port  Ellice  on  the  main  cart  trail,  entered 
this  section  west  of  Cut  Arm  Creek. 

"  West  of  the  Big  Cut  Arm  Creek  the  land  improves  a  little,  but  is  still 
light,  and  the  ground  is  indented  with  numerous  small  ponds.  This  is  the 
general  character  of  the  country  between  the  Qu'Appelle  and  the  main  cart 
trail  to  Carlton,  until  reaching  the  Pheasant  and  File  Hills,  the  rise  of  which 
is  scarcely  perceptible  to  the  eye,  but  they  are  partly  covered  with  groves  of 
aspen,  and  the  soil  is  deeper  than  on  the  open  prairie" 

See  also  Appendix,  Pac.  Ry.  Rep.,  IST^. 

103  Macoxm  Exploration,  1879. 

Tiavolling  west  from  the  northern  limit  of  the  Pheasant  Hills  and  passing 
south  of  File  Hills  to  the  104th  meridian,  about  half  way  between  Fishing  Lake 
and  the  5l8t  parallel  of  Lat.,  Mr.  Macoun  thus  describes  the  country  :  "  Shortly 
after  leaving  ciimp  cro!«i<ed  the  crook  (Primrose)  for  the  third  time,  and  then 
entered  on  ihe  plain  which  lay  spread  out  before  us  with  the  Pheasant  Hills 
stretching  away  to  the  south,  while  File  Hills  could  be  dimly  seen  in  the  north. 
Very  "few  water  pools  were  seen  and  no  marsh  (from  Pheasant  to  File  Hills.)  The 
whole  plain  lying  between  the  two  ranges  is  dry  and  level,  with  a  gentle 
inclination  to  the  south,  and  having  a  fertile  soil  without  stones.  Abundance  of 
wood  can  be  obtained  for  all  purposes  on  the  File  Hills.  We  now  touched  the 
south-east  corner  of  the  File  Hills,  and  passed  for  six  miles  through  a  park-like 
country  with  clumps  of  wood  and  occatiional  water  pools.  For  the  distance  the 
land  could  not  be  better.  Between  Polly  and  Touchwood  Eoads  is  the  best 
tract  of  land  we  lu.ve  yet  seen.  The  whole  region  is  wooded  and  slopes 
gently  towards  Qu'Appelle." 

See  sec.  ^^  for  general  description  by  Mr.  Macoun ;  also  sec.  -^i^  for  Mr. 
Marcus  Smith's  description. 

See  also  Appendix,  Pac.  My.  Rep.,  1879. 


•^4  Macoun  Exploration,  1879. 

Passing  through  the  north-east  corner  of  this  section,  Mr.  Macoun  says 
of  it: 

"  A  boundless  grassy  plain  stretched  away  to  the  horizon  on  every  side, 
rising  in  easy  undulations  to  the  north,  but  falling  with  the  same  easy  slopes  to 
the  south.  No  sign  of  bad  laud.  This  country  would  be  all  forest  were  it 
not  for  the  tires." 

Marcus  Smith  Exploration,  1879. 

Mr.  Marcus  Smith  crossed  the  northern  ^^art  of  this  section  on  his  way 
from  Fort  Ellice. 

"The  French  Missionaries,  Half-breeds  and  Indians  cultivate  loss  or  more 
land  in  the  vicinity  of  Qu'Appelle  lakes,  and  raise  all  kinds  of  vogctableH, 
barley  and  Indian  corn  and  some  fruit,  as  red  currants,  etc.    Barley  was  cut 
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and  stored  by  July  2'7th  last  yejir.  The  Fathers  complained  of  a  scarcily  of 
hayi,grass,  and  were  mowing  coarse  swamp  grass  five  to  six  miles  from  the 
Mission." 

^"On  the  28th  July  the  journey  was  resumed,  taking  a  ncrth-wost  course 
from  Fort  Qu'Appelle,  passing  nearly  midway  between  the  Touchwood  Hills  and 
the  Eiver  Qu'Appelle  and  its  tributary,  Long  Lake." 

See  also  Appendix,  Puc,  By.  Rep.,  18'79. 


See  Appendix,  Pac.JEy.  Report,  1879. 


See  Appendix,  Pac.  Ry.  Report,  1879. 


See  Appendix,  Pac.  Ey.^^Report,  1879. 
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109  Surveyor-General  of  Dominion  Lands'  Report,  1880—^4.  P.  Patrick,  D.T.S. 

Mr.  Patrick  thus  describes  the  Iml  ;n  Reserve  at  Forks  ot  Red  Doer  and 
South  Saskatchewan  Rivers  : — 

"The  land  at  and  about  the  reserve  is  fair  in  several  places,  say  about  one- 
half  would  bo  fit  to  raise  crops  if  irrigation  wore  at  all  practicable,  which  I  very 
much  doubt.  There  are  a  very  limited  number  of  tl.o  bottoms,  however,  which 
might  be  farmed,  but  little  or  no  wood  is  to  bo  found  except  at  the  Fo'  ks." 

After  sending  Mr.  Nelson  to  Fort  Walsh,  I  left  for  Fort  McLodd.  The 
soil  from  the  point  at  which  I  finished  work  to  the  mouth  of  the  Big  Bow,  is 
similar  to  that  of  the  reserve,  no  wood. 

Mr.  Patrick's  assistant,  Mr.  Nelson,  travelled  from  the  Forks  ^  uth-westerly 
through  this  section  on  his  way  to  Cj>  press  Hills. 

"  While  en  route  to  Fort  Walsh  Mr.  Nelson  made  an  odomotoi  survey  of  the 
road,  and  located  the  topographical  features  on  the  way.  Ho  reported  the 
country  between  the  South  Saskatchewan  River  and  Cypress  Hills  as  broken 
by  the  Seven  Persons' Coulee  with  its  branches;  the  land  improves  as  one 
approaches  the  hills,  but  the  whole  country  is  fit  for  pasture  only." 

See  also  Appendix,  Pac.  Ry.  Report,  1879. 
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See  section  .^  for  Mr.  Patrick's  description. 
See  also  Appendix,  Pac.  Ry.  Report,  1879.  . 

See  Appendix,  Pac.  Ry.  Report,  1879. 


Macoun  Exploration,  \i19.  -: 

Mr.  Macoun  entered  this  section  near  the  middle,  on  his  way  to  the  Black- 
foot  Crossing,  passing  south-westerly,  and  thus  describes  it :     "  The  country  is 
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much  drier  this  forenoon.  Water  vorj  scarce.  Stopped  for  dinner  at  Crowfoot 
Creek,  which  here  consisted  of  a  few  maddy  pools.  Eolling  hills  with  deep 
hollows  between  were  the  general  features  of  the  country.  Stipa,  Kloeria  and 
Bouteoula  are  almost  bunch  grasses  here.  Driest  country  seen  yet.  For  two 
hours  after  dinner  kept  down  the  creek,  and  then  turned  up  a  ravine  to  the 
right  and  attained  the  prairie  level.  Before  turning  away  from  the  creek, 
which  is  here  30  yards  wide,  I  noticed  a  ledge  of  rock  ci-ossing  its  bed,  which, 
on  examination,  proved  to  be  coal  of  excellent  quality.  The  seam  was  six  feet 
in  depth,  and  seemed  much  deeper  than  the  exposure.  Brought  an  armful  of  it 
to  camp  and  found  it  to  bo  a  flrst-class  article.  It  burned  with  a  clear  flame, 
and  in  the  morning  was  still  aglow.  Heaped  a  few  more  pieces  on  and  it 
burned  all  day.    The  ash  is  quite  white  and  no  slaty  cinders  were  loft." 

"  Betwetn  the  creek  and  the  Blackfoot  Crossing  is  a  wide  stretch  of  rolling 
prairie  which  would  make  good  agr, cultural  land  if  not  too  dry." 

"  Ogilvie  measured  the  river  at  the  crossing  and  found  it  to  be  220  yards 
wide,  with  an  average  depth  of  3J  feet,  with  a  pretty  strong  current.  We 
crossed  it  this  afternoon  (August  2'7th),  and  exaniinod  Mr.  French's  grain  field. 
Ho  informed  us  that  the  grain  now  ripe  was  sown  a  month  too  late,  not  being 
in  until  Juno  6th.  Oats  i^tood  four  feet  high;  barley  was  very  good;  but  wheat 
was  short  in  the  straw,  though  the  grain  was  very  fine.  His  peas  had  been  cut  for 
some  time  and  were  now  off  the  ground.  The  greater  part  of  the  field  had  been 
broken  out  of  Iho  prairie  sod  last  June.  He  has  also  four  acres  of  potatoes  and 
two  acres  of  other  vegetables  on  the  high  prairie,  six  miles  further  south,  and 
they  are  more  than  first-class.  I  had  thought  from  the  appearance  of  the 
grass  that  the  climate  was  altogether  too  dry,  but  French  says  there  is  all  the 
lain  necessary  to  perfect  the  crops." 

"  Outside  his  field  all  was  dry  and  parched;  inside,  where  the  soil  was 
broken,  the  grass  was  green  and  luxuriant.  Grass  which  outside  bore  no  seed 
and  was  very  short;  in  the  ploughed  field,  vied  with  the  grain  in  tallness." 

"  Numerous  outcrops  of  coal  occur  at  this  point,  and  the  coal  has  been  burnt 
in  stoves  by  Mr.  French  for  two  winters.  The  stoves  used  are  the  old-fashionad 
ielf-feeding  ones.  He  speaks  very  highly  of  its  healing  qualities.  The  coal 
here  occurs  in  connection  with  brown  hematite  as  it  did  on  Eed  Doer  River." 

"  Much  fine  timber  occurs  in  the  rivor  valley  below  the  crossing,  which,  if 
cared  for  properly,  will  last  for  many  a  day.  Not  a  bush  or  tree  i»  to  be  found 
between  the  two  rivers." 

From  the  crossing,  Mr.  Macoun  passed  north-easterly  along  Bow  Biver  out 
of  the  section,  and  says: — 

"  Two  miles  over  the  valloy  brought  us  to  the  ascent  tc  the  prairie,  which 
we  found  to  be  pretty  sandy.  We  travelled  for  eight  miles  over  this  plain,  with 
generally  a  rolling  country  on  the  right  and  a  range  of  lov/  sand  hills  on  the 
loft,  which  tilled  a  largo  bend  the  river  made  at  this  point.  After  crossing  the 
plain,  we  descended  over  100  feet  into  a  large  valley,  bouniled  on  the  right  by 
the  prairio  bluffs,  and  far  on  the  left  by  the  rivor.  Five  miles  over  the  plain 
brought  us  to  camp  on  the  river  side.  The  river  valley  contains  some  fine 
timber  (Balsam  poplar  ana  Cotton-wood)  suitable  foi  hou>e  building  and  ior 
rails.  The  land  at  camp  is  excellent,  and  the  whole  country  on  both  sides  o 
the  river  is  suited  for  agricultural  purposes." 

See  -^  for  Mr.  Patrick's  description  of  this  section. 

See  also  Appendix  Pac.  By.  Sep.,  1879. 
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Mr.  Macoun  passed  north-westerly  through  the  northern  part  of  this  Bootion, 
on  his  way  to  Calgary,  and  statoa  as  follows  ; — 
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"  Started  lato,  and  cravelled  through  a  very  fine  country  for  16  miles.  Soi 
■andy  loam,  of  first-class  quality;  not  an  acre  seen  to-day  unfit  for  the  plough. 
W^o  were  never  more  than  five  miles  from  the  river  all  day,  and  it  could  be 
seen  meandering  through  its  valley  at  all  time  s.  Its  banks  seemed  to  be  about 
iO  feet  high,  with  sandstone  exposures  in  various  places.  For  11  miles  beyond 
his  we  passed  o^  or  tho  same  description  of  country  as  yesterday,  and  then 
reached  a  depresion,  ir  which  lay  Long  Lake,  containing  brackish  water." 

Surveyor-General  of  Dominion   Lands  Report,  1880 — A.  P.  Patrick,  D.T.S. 

Mr.  Patrick  passed  tiorth-wosterly  through  almost  the  whole  length  of  this 
•tection  on  his  way  fron-  Kort  MacLeod  to  Port  Calgarry. 

"On  the  6th  Augu.'.t,  187»,  the  whole  party  left  MacLeod  for  Fort  Calgarry. 
L  made  an  odometer  survey  of  the  road.  For  tho  first  thirty  miles  the  land 
is  not  good,  tho  soil  being  dry  and  light  and  unfit  for  farming,  after  which  the 
soil  improves  materially  up  to  Mosquito  Creek,  at  which  place  I  found  a  rich 
black  loam  on  which  good  crops  of  any  kind  can  bo  grown ;  feed  hero  is  good. 
From  Mosquito  C  reek  to  High  River  the  lar.d  continues  to  improve.  From 
Iligh  River  to  Ct.lgarry  the  road  is  intersected  by  six  creeks  and  the  soil  is  very 
fine;  in  fact,  of  a  higher  order  than  any  I  have  soon  in  the  North- West  Terri- 
tories. The  country  is  most  abundiintly  wooded  at  the  creeks.  In  describing 
this  portion  of  the  North- West  Territories,  I  find  it  difficult,  if  not  impossible, 
to  employ  suitable  terms  in  order  to  adequately  express  the  fertility  of  the  soil. 
The  magnificent  pasturage  here  found  boars  undeniable  testimony  in  favor  of 
tho  land ;  although  at  present  this  past  rage  is  ita  only  production,  it  is  never- 
theless safe  to  predict  that  at  no  very  distant  date  some  of  the  finest  farms  in 
the  whole  Domiiiion  of  Canada  will  be  ocated  here.  I  know  of  no  place  where 
the  resources  and  fertility  of  tho  great  North-West  make  themselves  more 
apparent.  The  creeks  I  have  just  mentioned  abound  with  trout  averaging  from 
one  to  two  and  lalf  pounds." 

Mr.  Patrick  examined  the  country  easterly  from  Fort  Calgarry  south  of 
Bow  River. 

"I  then  left  Calgairy  for  the  purpose  of  making  an  odometer  survey  of  the 
Bow  River  from  that  place  to  its  me-uth,  a  sketch  of  part  of  which  I  now 
enclose.  At  the  aouth  of  Fish  Creek,  wiich  is  eight  miles  from  Calgarry,  down 
the  Bow  River,  laid  out  a  Government  farm,  in  accordance  with  instructions 
received  from  the  Indian  Commission.  The  farm  is  three  miles  in  length  and 
two  in  width ;  tiie  land  in  this  farm  is  equal  to  any  1  have  previously  men- 
tioned. The  Governmont  I'^arm  Instructor  now  there  is  very  sanguine  of  rais- 
ing large  crops.  It  was  most  satisfactory  to  note  that  a  settler  on  a  farm 
immediately  joining  tlie  Government  finm  has  this  year  raised  a  crop  which  is 
perhaps  greater  i,han  that  obtained  by  liny  settler  in  the  whole  district;  this 
settler  has  many  improvements  on  his  firm,  including  a  good  house,  outbuild- 
ings and  fences,  .fee,  &c.  From  the  raoith  of  Fish  Creek  to  ten  miles  below 
High  River,  the  land  continues  similar  ;,o  that  on  the  Government  farm  ;  from 
that  point  to  the  Blackfoot  Crossing  th(  land  becomes  inferior  as  we  approach 
tho  Crossing,  wliore  it  is  light  and  dry.  Wood  is  to  be  found  at  short  distances 
on  the  Bow  Ri\or,  uutil  the  reserve  is  reached  ;  here  it  is  more  plentiful. 
About  ten  miles  from  the  mouth  of  High  River  wo  wore  ovei  taken  by  tho 
extensive  and  dc-truf.tive  fire  which  swept  the  whole  prairie;  this  prevented 
me  from  going  to  the  mouth  of  Bow  River,  which  I  intended  to  do;  I  therefore 
went  to  Fort  MncLood . 

Tho  soil  botAoon  the  Blackfoot  Crossing  and  the  Little  Bow  is  very  in- 
ferior, and  only  it  for  pasturage;  from  tho  Little  Bow  to  MaoLood  the  land 
continues  inferi(  r,  tho  pasturage,  however,  is  fair." 

See  also  Appendix  Pac.  Ry.  Rep,,  IS'79. 
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lOO  Surveyor-General  of  Dominion  Land  Report,  1880 — W.  Pearce,  D.L.S. 

Mr.  Pearco  travelled  extensively  through  this  section,  and  thus  reports. 

"The  timber  and  undergrowth  on  the  mountain  (Turtle)  were  very  dense, 
and  in  bome  places  wo  encountered  a  network  of  lakes,  in  some  of  which  there 
were  islands,  to  which  access  was  very  difficult,  as  we  had  neither  a  boat  nor  a 
canoe,  and  no  timber  suitable  for  rafts  was  available. 

A  great  deal  of  time  was  lost  in  getting  across  or  around  some  of  these 
lakes.  Trails  had  to  be  cut  out  to  enable  the  pack-horses  to  pass,  the  roads 
made  by  the  Boundary  Commission  being  so  blocked  by  fallen  timber  or  grown 
up  with  underbrush  as  to  be  impassable.  Excepting  Turtle  lilountain,  the 
the  country  was  nearly  altogether  bare  prairie. 

It  will  be  observed  that  this  survey  extends  to  range  thirty-two  west.  It 
cannot  be  carried  further  west  until  the  one  hundred  and  second  meridian  is 
established.  Had  it  not  been  for  the  prairie  tires  which,  early  in  October, 
destroyed  all  the  pasturage,  the  survey  would  have  been  continued  for  some 
time  in  Townships  three  and  four  west  of  Range  sixteen. 

Very  little  timber  was  met  with  excepting  in  Turtle  Mountain,  where  it 
consists  almost  wholly  of  poplar;  on  the  outskirts  there  is  some  scrub  oak.  In 
some  places  the  poplar  is  of  good  size,  especially  along  the  meridian  between 
ranges  twenty  and  twenty-one,  but  it  is  generally  small,  very  suitable,  however, 
for  fence  rails  and  small  log  buildings.  About  one  third  of  the  mountain  north 
of  the  International  Boundary  was  burned  over  some  six  or  seven  years  ago, 
and  the  timber  totally  destroyed.  It  is  now  covered  with  a  dense  growth  of 
young  poplar.  Last  autumn,  shortly  after  this  survey  of  this  prrt  was  finished, 
the  fires  ran  in  from  the  prairie,  and  probably  considerable  timber  has  been 
destroyed.  The  soil  generally  is  gravelly  and  stony,  and  unfit  for  cultivation. 
In  some  places,  however,  there  is  some  very  good  farming  land.  About  one-fourth 
of  this  mountain  is  covered  with  water — lakes,  ponds,  muskegs  and  a  few  very 
good  grass  swamps.  Some  of  the  lakes  abound  in  fish,  chiefly  pike  or  jack-fish. 
All  along  the  slope  of  this  mountain  there  are,  at  short  intervals  of  from  one  to 
two  miles,  spring  streams  which  flow  all  summer.  When  these  streams  reach 
the  distance  of  four  or  five  miles  from  the  timber,  the  evaporation  is  so  great 
that  they  become  dry  during  the  hot  weather.  The  water  here  is  very  sweet, 
and  contains  much  limq.  In  some  places  springs  are  met  with  strongly  impreg- 
nated with  iron. 

It  would  pei'haps  be  advisable  Ic  reserve  the  greater  portion  of  this  moun- 
tain as  woodlands,  to  be  sold  to  the  settlers  on  the  adjoining  prairie. 

On  the  prairie  portions  embraced  within  this  survey,  the  black  loam 
varies  from  six  inches  to  two  feet  in  depth ;  the  sub-soil  is  white  clay,  contain- 
ing a  large  amount  of  lime.  This  sub-soil  is  very  well  adapted  for  grain  growing. 
There  will  bo  no  difficulty  to  obtain  good  water  in  any  place  by  sinking 
wells  to  a  moderate  depth.  Tho  North  and  South  Antlers  are  splendid  spring 
creeks.     On  the  South  Antler,  for  about  twelve  miles  from  its  mouth,  there  is 
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some  timber,  a  belt  two  to  six  chains  in  width,  chiefly  elm,  ash  and  maple.  This 
stream  is  full  of  beaver  dams,  and  abounds  in  beaver  as  far  west  as  tlie  north- 
west corner  of  Township  two,  Kange  thirty-two  west.  At  this  point  it  appears 
to  have  nearly  as  great  a  volume  of  water  as  at  bis  mouth.  Its  source  is  many 
miles  further  to  the  north-west. 

In  some  places,  boulders  in  considerable  numbers  are  met  with,  but  apparf 
ently  all,  or  nearly  all,  lie  on  the  surface,  and  when  the  land  is  once  cleared  o- 
those  visible,  cultivation  will  no  longer  be  impeded,  while  the  soil  is  such  that 
should  there  be  any  lying  a  few  inches  below  the  surface,  they  will  not  be 
brought  up  by  the  frost,  as  is  the  case  in  heavy  clay  sub-soils.  There  are  in 
very  few  places  more  stones  on  a  quarter  section  than  can  be  advantageously 
used  for  the  buildings  required  on  it  by  a  settler. 

It  would  be  advisable  to  sub-divide  the  whole  area  embraced  in  the  survey, 
not  already  divided,  excepting,  perhaps,  Ranges  thirty-one  and  thirty-two  west, 
but  even  that  block  contains  at  ioast  thirty  per  cent,  suitable  for  cultivation. 
The  remainder  is  very  well  adapted  for  pasturage,  particularly  for  sheep. 

In  Ranges  fifteen,  sixteen,  seventeen  and  eighteen  the  l.md  is  rolling  and 
full  of  basins,  varying  in  size  from  one  to  twenty  acres.  Those  basins,  during 
wet  weather,  are  ponds  of  water  often  several  feet  in  depth,  some  of  them,  even 
in  the  dryest  seasons:  contain  much  wator.  To  drain  these  would  be  expen- 
sive, necessitating  ditches  of  great  depth,  On  the  summits  of  the  knolls  the  soil 
is  rather  light,  gravelly  and  stony.  On  the  banks  of  the  streams  there  is 
usually  a  margin  of  iVom  one  to  five  chains  in  width,  so  full  of  stones  as  to 
render  ploughing  impossible." 

See  also  Appendix  Can.  Pac.  Ri/.  Rep.,  1879. 
Sections  -^  to  -^  are  referred  to  in  Appendix,  Pac,  Ry.  Rep.,  1879. 
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1 10  Surveyor-General  of  Dominion  Lands'  Report,  1880 — A.  P.  Patrick,  D.T.S. 

Mr.  Patrick  speaks  generally  of  this  section. 

"  From  the  Big  Bow  to  Port  Walsh  the  country  is  unfit  for  farming,  but  the 
pasturage  is  fair.  About  Fort  Walsh  the  land  is  by  no  means  bad  ;  in  fact 
several  practical  farmei-s  said  they  had  every  reason  to  anticipate  good  crops; 
summer  frosts,  however,  are  prevalent  and  the  crops  put  in  have  not  been 
successful.  This  year  it  was  found  impossible  to  raise  potatoes  but  the  oat  crop 
was  rather  good.  At  Fort  Walsh,  in  addition  to  the  Police  Fort  and  the  two 
large  trading  posts  of  I.  G.  Baker  and  T.  C.  Powers,  there  are  quite  a  number 
^  of  settlers,  say  about  thirty-five  or  forty.  At  a  point  known  as  the  Four  Mile 
Coulde,  lying  four  miles  north-east  of  Fort  Walsh,  is  a  small  Half-breed  settle- 
ment." 


See  section  -j^  for  Mr.  Patrick's  description. 
See  Appendix  Pac.  Ry.  Rep.,  IS?**. 
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112  Suveyor-General  of  Dominion  Lands'  Report,  1880 — A.  P.  Patrick,  D.T.S. 

Mr.  Patrick  crossed  this  section  westerly  from  the  mouth  of  Big  Bow 
River  towards  Fort  McLeod. 

"In  crossing  .it  the  mouth  of  the  Bow  River,  I  should  have  experienced 

?fr6at  diflSculty  had  it  not  boon  for  the  assistance  aft'orded  me  by  some  Blaok- 
eet  who  happened  to  bo  camped  there.       The  soil  about  the  mouth  of  the  Bow 
River,  and  as  far  as  the  crossing  of  the  Little  Bow,  is  exceedingly  poor  for  fhrm- 


234 


if 


ing  purposes ;  the  pnstare  is  only  fair.     Beyond  the  crossing  of  the  Little  Bow 
the  soil  becomes  slightly  belter,  and  wood  more  plentiful  in  the  bottomB." 
See  also  Appendix,  Pac.  By.  Bep.  187S). 
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113  Surveuor-Oeneralo,' Dominion  Lands  Beport,  1880  ~A.  P.  Patrick,  D.  T.S. 

Air.  Patrick  crossed  this  section  westerly  towards  Fort  McLeod. 

"  At  Fort  Kipp,  which  is  situated  at  the  mouth  of  the  Old  Man's  River, 
thero  is  a  particularly  fine  bottom  of  two  or  three  thousand  acres,  on  which 
there  is  a  tolerable  supply  of  wood.  Between  Fort  Kipp  and  Fort  McLeod 
the  soil  is  of  a  similar  nature;  if  it  diflfers  in  any  way,  the  change  is  for  the 
better.  About  three  miles  below  Fort  McLeod,  on  the  Old  Man's  Eiver,  a 
settler  named  MacFarlane  has  taken  up  a  farm  on  which  he  has  many  improve- 
ments. The  crops  raised  by  him,  which  include  both  grain  and  vegetables, 
are  very  superior. 

"  Soon  after  my  arrival  at  Fort  McLeod,  I  made  a  survey  of  the  Old 
Man's  River,  from  McLeod  to  the  Rocky  Mountains,  a  sketch  of  which  has 
been  forwarded  to  the  Department.  About  five  miles  above  Fort  McLeod 
there  are  some  three  or  four  fai-ms  on  bottoms  of  the  Old  Man's  River,  the  sot- 
tiers  upon  which  have  succeeded  in  raising  some  very  good  crops,  and  are  all 
perfectly  satisfied  with  the  result  of  the^r  farming  operations.  Still  further  up 
the  Old  Man's  River,  and  al  a  distance  ot  about  thirteen  miles  from  McLeod, 
are  three  good  farms ;  the  crops  thero  have  been  much  the  same  as  on  the 
farms  nearer  the  Fort.  These  three  farms  come  within  the  Peigan  Reserve, 
which  I  lately  surveyed.  Thero  are  two  more  farms  still  further  up  the  Old 
Man's  River,  near  the  mouth  of  Pincher  Creek,  about  twenty  miles  from  Port 
McLeod.  "The  bench  land  between  Pincher  Greek  and  the  Old  Man's  River  is 
very  fine  indeed,  and  the  soil  rich,  as  is  also  the  land  from  the  south  to  the  north 
branches  of  this  river;  between  these  forks  the  feed  is  above  the  average.  The 
farm  of  the  Mounted  Police  Force  is  situated  on  Pincher  Creek,  about  seven 
miles  from  ita  mouth.  The  soil  on  this  farm  is  good.  The  Indian  farm,  the 
site  which  was  lately  selected  by  Mr.  Dewdney,  Indian  Commissioner,  is  situated 
about  four  miles  south  ot  the  Police  Farm,  towai-ds  the  Kootanie  River.  I  have 
been  informed  that  coal  has  been  discovered  there ;  the  land  is  good,  and,  in 
my  opinion,  the  selection  has  been  u  most  judicious  one." 

Mr.  Patrick  surveyed  the  various  rivers  of  this  section  and  thus  generally 
describes  the  country. 

"  In  making  the  survey  I  found  that  the  bottoms  from  the  Forks  of  the 
Kootanie  to  the  Forks  of  the  Old  Man's  River  .vere  well  adapted  for  farming; 
wood  is  plentiful;  between  the  forks  are  three  or  four  pood  farms.  From  this 
point  down  to  the  mouth  of  Belly  River  the  bottoms  continued  fair,  but  there  is 
a  scarcity  of  wood.  There  is,  however,  coal  to  be  found  in  many  places;  the 
best  seam  is  that  found  at  or  near  the  colliery.  A  settler  named  Nicholas 
Sheran  works  a  mine  at  this  place,  the  coal  from  which  is  sold  at  Fort  Benton, 
U.8.,  and  a.so  at  Fort  McLeod." 

"  The  soil  of  the  country  passed  over  is  very  fine,  both  on  bank  and  bottom, 
and  is  of  a  rich  black  loam  similar  to  that  of  the  luiian  farm.  At  the  month 
of  Kootanie  River  there  are  two  settlers  who  speak  highly  of  the  land  they 
have  taken  up,  on  which  they  have  raised  good  crops. 

A  few  miles  up  the  Belly  River  there  is  another  settler,  and  on  the  Koot- 
anie where  it  flows  oat  of  the  Rocky  Mountains  there  is  still  another,  with  A 
fiu-m  much  similar  to  those  already  mentioned.  The  pasture  nil  through  this 
section  of  the  country  Is  very  fine*" 

See  alao  Appendix  Pac.  By.  Bep.,  18T9 


1 14  See  Appendix  Pac.  Ry.  Rep.,  1879. 
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OP  THE  PRAIRIE  REGION 

To  uoompany  Report  of  Sfndford  Fleming,  EngiiiMr-in-clijti;  Ouimdian 
Pacific  Railway. 

81k  APRIL,  1880. 

In  this  Map  an  attempt  baa  bean  made  to  dlatjnffnlah  the  genaral 
pbysloal  obaraoter  of  the  country  on  the  routea  fbUawad  by  dlfferant 
IBxplorara  an  d  Sotentlfto  Travcllera, 

The  red  linea  Indicate  the  routes  of  auch  Bxplorera  and  TraTallara,  of 
which  any  record  haa  been  made. 

The  tinted  portions  Indicate  generally  the  nature  of  the  land  aa  da. 
aorlbed,  vU:— 
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OF  THE  PRAIRIE  REGION 

To  Moompany  Report  of  Bandford  Fleminip,  Engrineer-i.    '  hiefj  Oanadiui 

Paoiflo  Railway. 

8tU  APRIL,  1880. 

In  thia  Map  an  attempt  has  been  made  to  dlstlnffulab  the  ffenaral 
physical  character  of  the  country  on  the  routea  fbllowed  by  different 
Bxplorera  an d  Solentiflo  Travellers. 

The  red  lines  Indicate  the  routes  of  such  Bxplorers  and  Travellara,  of 
whlo7  '\ny  record  has  been  made. 

The  imted  portions  Indicate  generally  the  nature  of  the  land  aa  de. 
acrlbed,  via :-- 
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Rocky  or  sterile  land. 


The  portions  of  the  country  left  untinted,  so  far  as  kncivn,  have  not  betn 
txplored.    For  detail  detcriptiotn  and  explanations,  see  Appendix  No,  13. 
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APPENDIX  No.  14. 


*  I 


•KNEHAL  REMARKS  ON  THE  LAND,  WOOD  AND  WATER  OF  THE  NORTH-WEST  TERRITORIES, 
FROM  THE  102nd  to  THE  115tH  MERIDIAN,  AND  BETWEEN  THE  SlST  AND  63RD 
FABALLSLS   OF  iiATITUDE,    BT  JOHN   MAOOCN,   F.L.B. 


BELLBVliiLB,  26th  February,  1880. 


Dear  Sib,— 


The  agricultural  resources  of  the  country  explored  are,  beyond  question,  very 
great,  and  a  general  review  of  them,  in  connection  with  the  various  sections  traversed, 
may  be  of  value.  My  instructions  were  to  explore  "  The  tract  to  the  south  of  the 
lino  located  for  the  railway  west  of  Livingstone  and  north  of  the  51st  Parallel  of 
Latitude,  embracing  all  that  portion  of  the  country  not  previously  examined  within 
these  limits  west  of  the  Assiniboine  Eiver  and  east  of  the  Eocky  Mountains."  In 
all  about  600  miles  from  cast  to  west  and  on  an  average  of  100  miles  from  north  to 
south,  in  round  numbers  60,000  square  miles,  or  about  38,000,000  acres  of  land. 

That  section  lying  west  of  the  102nd  Meridian,  bounded  on  the  south  by  the 
Qu'Appelle.  on  the  west  by  Long  Lake,  and  by  a  line  extending  north-easterly  from 
the  head  of  Long  Lake  to  Quill  Lakes,  may  be  said  to  have  both  as  regards  surface 
and  subsoil  a  similarity  of  character  varying  in  degree  from  deep  black  clay  loam, 
with  a  light  colored  marly  clay  subsoil,  to  a  light  sandy  or  gravelly  loam  with  a 
gravelly  subsoil.  Throughout  it  is  fertile,  but  not  all  uniformly  rich,  small  tracts 
being  met  wi"  having  a  large  percentage  of  sand  and  gravel  in  both  surface  and 
subsoil.  (Some  "ravellers,  taking  the  washed  subsoil  thrown  out  by  badgers  or  found 
in  cart  ruts  as  the  real  soil  of  the  prairie  have,  characterized  parts  of  this  region  as 

fra'  ':lly  and  sandy,  bat  pits  dug  into  the  subsoil  of  that  particular  locality  showed 
ut  a  am  all  percentage  of  either.    Within  tLo  last  year,  settlers  west  of  the 


and 


Little 
found 


Saskatchewan  have  fully  borne  out  my  former  statements  on  this  point, 
first-closH  soil  where  surveyors  called  the  land  second-class,  or  gravelly. 

Abundance  of  good  water  is  found  on  every  part  of  this  tract  for  the  greater  part 
of  the  summer,  and  future  settlers  will  find  that  good  permanent  woUs  will  be 
obtained  at  a  reasonable  depth  on  any  part  of  the  prairie. 

Poplar  wood  for  house  building,  fencmg  and  jfirewood  can  easily  be  procured 
at  Pheasant,  File  and  Touchwood  Hills,  which  extend  from  south  east  to  north-west 
through  its  a  hole  extent.  Almost  continuous  woods  extend  along  the  Carlton 
road  from  12  miles  oast  of  ite  western  boundary  to  where  the  Qu'Appelle  and  Pelly  road 
crosses  it.  Thoncc,  oastward,  extends  the  Pheasant  Plain,  a  stretch  of  25  miles  along 
the  road,  withoutwood,  but  Pheasant  Hills,  having  abundance  of  it,  are  always  in  sight. 
East  and  north-oast  of  Ihisplain,  copso  wochI  id  more  or  less  abundant  until  the 
Assiniboinci  is  reached.  West  of  the  wooded  hills  spoken  of,  no  wood  exists,  but  the 
soil  is  of  the  very  best  description. 

A  depression,  of  which  Long  Lake  partly  fills  the  southern  end,  extends  up  to 
Quill  Lakes,  and  although  less  than  12  miles  wide  whore  it  crosses  the  travelled  road 
from  Oarll(>n,  gives  the  name  of  "  Great  Sa't  Plain  "  to  a  track  30  miles  from  east  to 
west.  Thi.i  valley  cont  .nr  many  lakelets  of  brackish  water,  and  an  alkaline  creek 
which  crosses  i\e  plain  seems  to  discharge  the  surplus  waters  of  Quill  Lakes  into 
Long  Lake     In  this  depression  no  wood  is  found,     in  fact  not  a  bush,  as  far  as  known, 

f rows  on  a  belt  of  country  25  milei  wide,  exterding  from  the  Qu'Appelle  to  Qui.  I 
lakes. 

Proceeding  westwai-d  between  this  valley  and  the  South  Saskatchewan  a  largo 
tract  extends  nom  the  head  of  the  Qu'Appelle  to  the  located  railway  lino.    On  its 
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southern  border  it  is  boui  ded  by  Handbills  which  commence  on  the  east  side  of  the 
Qu'Ajipelle,  near  Sand  Hill  Lake,  aiul  cross  that  river  at  its  source,  then  stretch 
westerly  to  the  South  SaskatchcwuD,  crossing  that  stream  a  few  milen  Bouth  of  the 
Elbow,  and  then  apparently  turning  north,  disappear  nenr  the  discharge  of 
Eed  Doer  Lakes.  North  of  this  line  of  saDdhilli-,  east  ot  the  Sawkatchewan,  the 
ground  is  quite  arid,  havii  g  been  very  much  parehod  during  the  last  season  by  the 
middle  of  July.  This  dryness,  however,  is  merely  local.  I  believe  it  to  bo  caused 
by  the  radiated  heat,  from  the  sandhills,  rising  and  dispersing  the  clouds  and  preven- 
ting their  moisture  from  fallihg  in  rain  on  the  parched  earth.  Although  no 
rain  fell  on  this  tract  while  we  were  there,  it  rained  to  the  north  and  east  of  our 
camp  every  day.  A  few  miles  north  of  the  hills  this  dryness  disappears  and  an 
unbroken  prairie  covered  with  excellent  grass  extends  for  many  miles,  eventually 

fiammin;  into  poplar  woods  that  extend  right  up  to  the  located  line  of  railway.  Sandy 
aem.  l)ecoming  lighter  as  the  river  is  approached,  is  the  prevailing  surface  soil  of 
the  country. 

Between  the  South  Saskatchewan  and  the  Third  Prairie  Steppe  is  found  a  traf* 
aflaod  "arying  much  in  character.     Proceeding  north-westward  from  the  Elbow 


range  «t  sandhills  is  crossed,  then  a  fine  rolling  prairie,  succeedt 
by  hmr  hills  covered  with  the  best  soil,  and  prcnlucing  fine  grass, 
Hiteble  for  hay.  In  these  hills  lie.-^  the  valley  containing  the  Eed  Deer 
Lakes.  Pasn-ng  west  a  plain  consisting  of  friable  clay  extends  for  25  miles  to  the 
ba««  of  tihe  8:*!ppe.  Abundance  of  good  water  is  to  be  had,  except  on  this  plain, 
but  it«  gi*a«MeH  shov  ihat  water  cannot  be  far  from  the  surface,  as  Wild  Foxtail 
(^Akjfienuiras  aristulatns)  and  Fowl  Meadow  Grass  (Glyceria  nervata)  being  both  grasses 
pecuiflW'  to  wet  soil,  were  quite  frequent.  On  digging  into  the  clay,  the  rocts  of 
the  gnwHes  were  found  to  penetrate  to  a  great  depth,  the  soil  being  literally  filled 
with  tbe«n. 

A  small  range  of  sand  hills  were  seen  north-west  of  Red  Deer  Lakes,  containing 
some  small  poplar  and  thickets  of  various  kirds  of  brush  wood,  but  on  every 
side  it  melted  into  the  plain,  and  the  brush  and  trees  disappeared  with  the 
sand.  Around  lhe.-o  hills  were  a  number  of  brackish  lakes  and  marshes  and 
were  doubtless  a  part  of  those  observed  by  Piilli.>ior  in  1857.  North  of  these 
Pallis(^r  had  seen  a  very  fair  country,  with  Pome  copse  wood,  which,  as  he  pro- 
ceeded north,  passed  eventually  inio  forest.  Between  iho  Beur  and  Eagle 
HilN,  on  the  west,  and  the  South  Saskatchewan,  on  the  oast,  the  boil  is  generally 
a  light,  sandy  loam,  with  numerous  fresh  water  ponds  and  brackish  lakes  and 
marshes.  Copse  wood  is  found,  but  the  trees  are  small  in  size  and  the  quantity 
is  constantlj'  decreasing.  The  valley  of  tiio  Suskatchewai.  ""mtains  more  or  less 
timber  on  both  sides  of  the  river  in  its  immediate  neighborhood. 

Pallisor,  in  speaking  of  the  country  at  the  Rod  Deer  Lakes,  and  south  of  them, 
says  : — "After  leaving  our  dinner  encampment,  water  was  very  scarce,  many  of  the 
temporary  ■  wamps  being  qui!,e  dried  up,  and  after  a  long  search  we  were  forced  to 
encamp  at  a  dirty  water  hole,  from  which  a  band  of  butfalo  cows  tied  at  our  approach. 
Being  at  some  distance  from  the  river,  also,  our  fuel  was  buffalo  dung,  of  which 
there  IS  no  lack  in  this  part  of  the  country.  The  soil  hero  i.s  quite  arid,  and  the 
herbage  on  the  plains  nearly  worthless."  At  Rod  Deer  Lakes  ho  finds  "  buttalo  very 
numerous,"  and  tho  grass  so  "  eaten  down  that  their  horses  had  hardly  any  food. 
Ho  also  speakti  of  tho  country  being  literally  full  of  deer,  such  as  "elk,  black  tail 
deer,  common  deer  and  Forcifer  antelopes."  When  I  saw  this  country,  that  which 
brought  tho  deer  anu  buHalo  there,  remained,  viz. :  An  exuberant  vegetation,  but  not 
a  live  animal  existed  ;  where  Palliser  could  not  ,"ot  grass  for  his  horses,  we  could 
scarcely  get  throuL'h  lor  its  luxuriance.  I  presume,  therefore,  that,  owing  to  the 
grass  having  boon  cropped  otf  hy  the  enormous  herds  of  buffalo  which  ranged 
tho  country  in  Pallisor's  time,  he  recolved  tho  improssion  that  the  country  waa 
arid  and  the  pasture  worthless. 

Tho  Boar  Hills,  which  seem  to  be  a  continuation  of  the  C6toau,  have  been  already 
spoken  ot  in  my  journal.  It  may  be  further  remarked,  however,  that  these  hills  contain 
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a  large  quantity  of  fine  arable  land,  besides  numberless  hay  marshes.  Ponds  of  fresh 
water  are  constantly  mot  with  in  the  hills,  and  brackish  marshes  and  lakes  are 
numerous  along  their  flanks.  The  Boar  Hills  pass  gradually  into  tho  Eagle 
Hills  which,  at  first,  turns  to  north-oast,  but,  as  they  approach  the  North  yaskatcbe- 
wan,  they  trend  to  the  north-west  and  continue  in  that  direction  until  they  reach 
Estde  River,  some  distance  west  of  Battleford.  At  Batllofbnl  their  base  is 
about  eight  miles  south.  As  they  pass  eastward  they  draw  nearer  to  the 
Saskr.tchewan .  Their  northern  slope,  is  a  continuous  forest  of  very  good  jxtplar 
(F(yjulus  iremvloides  and  balsamea)  which  breaks  up  and  becomes  interspersed  with 
prairie  as  it  approaches  that  rivor.  Between  Battleford  and  Eagle  Crook  no  less  than 
22  small  streams  issue  fiom  the  lorest  and  make  their  way  into  tho  river.  Owing  to 
tneso  streams,  the  countiy  between  the  hills  and  river  is  very  much  cut  up  and 
rendered  well  nigh  impassable  for  loaded  carts  when  the  hills  are  wet  and  slippery. 

The  land  bordering  on  the  river  is  generally  a  sandy  l.oara,  but  many  fine  farms 
will  ytt  be  located  there.  In  the  hills  ihemselves,  and  southward  from  them,  the  land 
is  very  rich,  the  soil  being  a  black  clay  loam,  changing  as  it  gets  drier  (southward) 
into  a  sandy  one,  but  with  little  change  in  vegetation.  Mr.  Wilkins  crossed  diagon- 
ally through  the  hills,  while  I  passed  on  both  sides  of  them,  and  his  report  of  the 
land  at  the  Mission  and  at  the  Grovernment  Farm  agrees  with  my  own  ODservations. 
Tho  land  in  the  southern  extension  of  the  hills  is  very  much  broken  and  contains 
multitudes  of  ponds  and  fresh  water  marshes  where  immense  quantities  of  natural 
hay  ol  the  very  best  quality  goos  fx)  waste  every  year.  Although  many  people  think 
the  hills  the  best  for  settlement,  I  believe  future  settlers  will  prefer  the  prairie  as 
there  is  less  broken  land,  less  marsh  and  swamp  and  less  labor  required  to  make  a 
home. 

The  Great  Plain  is  not  easily  described,  except  in  general  terms,  owing  to  its 
immense  size  and  changing  character.  By  referring  to  the  journal  it  will  be  seen 
that  Mr.  Wilkins  met  with  .'Irstrclass  grass,  plenty  of  water  and  good  clay  or  clay 
loam  soil,  until  after  he  passed  the  1 J  1th  Meridian.  Coming  from  Battleford,  I  found 
excellent  grass,  plenty  of  [,'ood  water,  and  a  rich  loam  or  clay-soil  until  I  passed 
sor  i  distance  south  of  Lat.  52*"  and  west  of  tho  same  meridian.  Wo  both  noticed 
thv  shange  from  a  good  strong  clay,  producing  excellent  pasture,  to  another  clay 
covered  with  Artemisia  and  small  Cactus  where  the  water  was  scarce  and  bad  and  the 
pasture  poor  and  dried  up.  On  examination,  this  clay  proved  to  be  tho  Cretaceous 
St.  Pierre  bods  of  Dr.  George  M.  Dawson's  Boundary  Survey  Report,  and  contains 
remains  of  Baculitos  and  other  fossils,  together  with  nodules  of  brown  iron  ore. 
This  tract  of  bad  land  is  principally  confined  t.i  the  section  between  lUth  and  112th 
meridians,  and  between  tho  61st  and  62nd  parallels  of  Latitude.  Except  this  region, 
tho  Great  Plain,  as  far  as  known,  is  not  arid,  but  produces  good  grass,  has  generally 
abundance  of  water  and  usually  a  good  soil.  This  extensive  tract  is  almost  wholly 
without  wood  of  any  description.  Not  a  shrub  enlivens  its  surface,  except  occasional 
clumps  of  rose  bushes  (/?o*i  Wan(/«)  a  fow  inches  high.  Tho  western  Snow  berry 
(Symphoricarptis  occidentalis)  and  the  beautiful  Silver  berry  {Elcegnus  argentea). 
These  could  not  be  called  bushes  except  that  they  were  woody.  They  were  never 
seen  more  than  throe  years  old  and  hardly  ever  that.  The  coulee,  in  which  Tramp- 
ing Lake  lies  is  still  partly  wooded  with  poplar  and  maple,  but  except  this  and  a  few 
other  localities  not  soon  by  me,  no  wood  exists. 

Coulees  are  quite  a  marked  feature  of  the  plains,  but  do  not  appear  to  be  a  part  of 
tho  present  natural  system  of  drainage.  They  soem  to  bo  of  an  earlier  geologic 
time,  other  than  being  dry  wutor-coursos  of  the  present ;  and  heio  tho  few  crooks, 
which  carry  off  tho  fc;ur])lus  water,  originate.  The  Qu'AppoUe  Valley  is  a  well-known 
instance,  the  valley  in  which  the  Red  Deer  Lakes  lie  is  another.  Crawling  Valley, 
between  Rod  Deer  and  Bow  River,  is  a  third,  and  hero  on  tho  Great  Plains  is 
a  fourth,  aw  Tramping  Lake  Coulee,  is  said  to  bo  tho  head  of  Eagle  Creek  on  the  one 
side  and  a  stream  oniplyiug  into  Battle  River  on  the  other,  As  a  rule,  the  lakes 
found  in  the  coulees  arc  salt,  but  this  is  easily  accounted  for,  as  their  bottoms  are 
always  on  the  Oretaoeous  clay,  and  tlio  springs  near  the  bottom  ol  tho  coulee  are  brack 
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ish  likewiHe,  while  the  springs  nearer  the  prairie  level  contain  good  sweet  water.  All 
brooks  found  on  the  plains.  altho.i{,'h  containinggood  water  themselves,  have  saline  soil 
along  the  sides  of  their  valleys,  i.nd  nf)t  unusually  braokish  lakes  and  marshes  in 
them. 

Extending  northwardly  froni  the  'icinity  of  the  Bear  Hilis  is  a  tract  of  broken 
country  with  deep  coulees,  salt  lakes  a  id  occasional  sand  hills  which  teem  to  extend 
westward  to  Tamping  Lake.  Much  of  the  soil,  however,  is  v  sry  rich,  and  there  are 
large  tracts  of  farming  land  intormiiod  with  small  areas  •)i  a  broken  and  stony 
character.  Captain  Palliser's  remark  of  this  country  'jolr.o;  barren  can  only  apply 
to  the  absence  of  wood,  as  he  speaks  a'^ain,  on  Page  84  of  his  Eeport,  thus:  "The 
buffalo  were  seen  in  great  numbers,"  und  that  "  the  country  was  entirely  barren;" 
and  again,  on  the  same  page,  he  nays,  '  we  found  only  a  swamy>  containing  miserable 
herbage,  which  had  been  cropped  by  the  buffaloes  and  afforded  very  scanty  pasture 
for  our  horses,"  Hero,  again,  I  presume  that  the  barrenne:^  is  not  produced  by 
natural  causes,  but  by  artificial  ones. 

A  perusal  of  my  own  journal,  and  hat  of  Mr.Wilkins,  will  show  that  this  region, 
although  not  every  where  suited  for  ajjriculture,  possesses  many  fine  tracts  fit  for 
the  plough,  and  always  good  pasture.  In  the  Pacific  Eailway  Eeport  of  1879,  page  90, 
Col.  MacLeod  well  describes  the  section  he  saw.  Ho  says  :  "  The  whole  country  is  & 
high  roiling  prairie  with  gravelly  ridgos  running  in  every  direction.  Grass  of  vary- 
ing quality  is  to  be  found  everywhere,  .md  water  varying  with  the  season."  Captain 
Dalrymple  Clarke,  in  the  same  Eeport,  says :  "  I  should  call  the  Great  Plains  a  fine 
grazing  country ;  in  many  places  the  t;  aveller  comes  across  buffalo  or  bunch  grass. 
This  grass  is  most  nutritious  and  alwaj  s  preferred  to  other  grjiss  by  both  horses  and 
cattle."  With  the  statements  of  these  -gentlemen,  I  entirely  agree,  and,  furthermore, 
affirm  that  as  this  same  region  was  the  winter  home  of  the  buffalo,  so  in  the  near 
future  will  it  be  the  winter  home  of  immense  herds  of  cattle,  w.  lich  can  exist,  as  they 
did,  by  going  unto  the  wind  swept  hill  tops  for  nutritious  food,  when  the  poorer  grass 
of  the  valleys  lies  covered  by  a  mantle  of  snow.  Water  for  cattle  no  moi-e  than  for 
buffalo  is  needed  in  winter,  as  there  is  always  snow  enough  among  the  grass  to  meet 
tb'jir  wants.  After  the  first  of  October  our  horses  went  to  he  hill  tops  for  good 
grass,  and  I  found,  on  examination,  that  they  always  cropp  d  the  northern  buffalo 

frasB(Stipa  $partea),oi'  if  the  hill  v.'as  very  dry,  the  southern  onc{Bouteloua  oKgostycha). 
must  emphatically  deny  the  statements  made  imputing  bai renness  to  this  region, 
but  admit  that  running  streams  or  cool  springs  are  extiomoly  rare.  Wood  is 
absolutely  absent,  and  even  a  bush  a  few  inches  high  is  seldou  seen. 

The  real  cause  of  the  absence  of  wood  on  every  part  of  thi :  region  under  consider- 
ation is  undoubtedly  prairie  fires  which  tsvveep  over  almost  evtry  part  of  it  year  after 
year,  destroying  the  seedling  trees  as  long  as  there  are  my  seeds  loi\  to  germinate, 
and  year  by  year  killing  the  bushes  until  the  capacity,  o;'  the  root  to  send  up 
shoots,  (lies  out  and  even  willows  cease  to  grow.  WouL.  any  person  uffliin 
that  willows  could  not  grow  on  the  margin  of  the  ponds  where  such  plants  as  Poly- 
gonum aquaticum,  Potamogetcm  perfoliatus|and  graminous,  Ut  ncularia  vulgaris.  Alis- 
ma  Americana  and  Sagittnrla  variabilis  could  grow  and  flourish  ?  And  yoi  the  fir^  t  four 
of  these  were  found  in  scores  of  p')nds,  and  any  botanist  knowt  that  those  require  per 
inanent  water.  It  was  so  moist  on  the  plains  that  no  Cacti  ould  exist,  but  i.  fl*i 
Deer  Eivei  Valley  a  pei'son  couk'  hardly  walk  through  it  for  i  hem,  yet  on  the  )ljiin8 
not  a  bush  could  be  seen,  while  ir  the  valley,  only  a  few  yards  from  the  Cacti,  trees 
three  feet  in  diameter  stood. 

Palliser  states  that  the  south  jrn  sides  of  all  valleys  were  auch  moislor  than  the 
northern,  and  that  the  Eouthern  .'lopes  of  all  hills  were  without  wood,  and  deduces 
from  this  the  aridity  of  the  clinato.  I  am  inclined,  vith  al  respect,  to  differ  from 
Capt.  Palliser  in  this  conclusion.  It  only  proves  that  a  s  irfaco  inclined  to  the  sun  will 
naturally  become  dry,  while  one  inclined  irom  it  will  reain  its  moistur*-.  When  fires 
come  on  the  plains  the  dry  side  o'  the  hill  is  soon  denuded,  while  tlio  moist  side  is  loft 
intact.  The  inference  is  plain.  I  'aridity  is  the  cause  of  the  absRoce  of  wood,  how  is  it 
that  the  sandhills  at  the  head  of  the  Qu'Appello,  where  the  ground  is  certainly  dry,  aiv 
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covered  with  wood  ?  The  Bad  Hills,  to  the  north-west  of  Red  Deor  Lakes,  have  wood 
likewise,  while  the  Bear  Hills,  to  the  north,  which  contain  no  sand,  aro  without  even 
ft  bush.  The  sand  hills  observed  by  myself  and  Mr.  Wilkins  in  the  controof  the  great 
plain  have  brush  in  some  quantity,  while  on  good  soil  none  oxi^its.  Finally,  there 
is  not  a  series  of  sand  hills  thoroughout  the  country,  no  niiiUer  how  poor  tho  soil  but 
which  has  either  wood  or  brush,  while  imnionso  tracts  of  first  class  soil  is  without  a 
bush  The  rich  soil  with  its  abundance  of  grass  atlbrds,  when  dry,  fuel  for  the  flame, 
which  destroys  any  seedling  that  may  spring  up,  while  thobund  hills,  being  unable  to 
carry  fire  through  their  extreme  poverty,  save  it  alive. 

Popularly,  -.and  and  aridity  are  classed  together;  instead,  it  should  bo  sand 
and  unfruitfulness.  It  is  impervious  clays  that  are  nrid  throughout  tho  region 
explored  by  me.  A  comparatively  small  traci,  commencing  at  Redi)oer  River,  east  of 
Blood  Indian  Creek,  about  tho  lllth  Meridian,  extending  north  westerly  to  near  the 
52nd  Parallel,  and  thence  west  to  the  Red  Deer  River,  south  of  the  Squirrel's  Head,  is 
largely  a  region  of  impervious  clayti,  and  was  the  worst  tract  seen  by  me  or  my 
assistant  last  summer.  Much  of  this  tract  is  without  drift,  rind  tho  Cretaceous  clays 
come  to  the  surface,  causing  aridity,  and  producing  alkaline  swamps  (white  mud 
swamps),  ponds  and  lakes  in  abundance. 

The  Hand  Hills  and  their  eastern  extension  aro  like  an  oa>is  in  this  unpromis- 
ing region,  for  surrounding  them  on  every  side  is  the  hard  baked  clay  of  the  St. 
Pierre  beds.  The  only  soil  throughout  tho  region  explored  which  would  not  naturally 
produce  timber  are  these  Cretaceous  clays,  which  are  certainly  "  Bad  Lands." 

I,  therefore,  make  the  aridity  where  it  exists  one  of  soil  and  not  of  climate. 
Palliser,  on  Page  11  of  his  Report,  when  writing  of  this  region,  makes  two  state- 
ments corroborative  of  this.  Describing  the  valley  of  the  South  Saskatchewan,  Palliser 
says:— "Even  on  the  alluvial  points  in  tho  bottom  of  tho  valley,  trees  and  shrubs 
only  occur  in  a  few  isolated  patches.  The  steep  and  lofty  sides  of  the  valley  are 
composed  of  calcareous  marls  and  clays  that  are  naked  into  a  compact  mass  under  the 
heat  of  a  parching  sun.  The  Sage  and  Cactus  abound,  and  tho  whole  of  tho  vegeta- 
tion bespeaks  an  arid  climate."  Eiglit  linos  below  this,  on  tho  same  page,  he  says  : — 
"  In  the  midst  of  the  arid  plain  taversed  by  tho  vSouth  Saskatchewan,  there  aro 
isolated  patches  of  table  land,  upon  tlie  surface  of  which  tho  vegetation  becomes  lux- 
uriant, and  pasture  of  a  fair  quality  may  be  found.  The  expedition  spent  two  weeks 
at  the.Hand  Hills,  which  form  one  of  tho.-ic  patches,  for  the  puri>08e  of  recruiting  the 
horses." 

Hero  the  naturU  order  of  things  is  reversed,  and  aridity  is  in  tho  valley  and 
luxuriance  on  tho  hill-tops.  Why  is  this?  Not  because  of  climate,  certainly,  but  on 
account  of  soil.  All  the  arid  spots,  all  the  salt,  lakes  and  tho  bracki.sh  marshes  of  the 
entire  plain  were  traced  to  one  cause — the  Cretaceous  clay. 

Artemisia  cana  seems  to  bo  almost  peculiar,  on  our  plains,  to  I  ho  Cretaceous  clay, 
and  in  the  north  tho  Cactus  can  only  find  on  it  that  .-iridity  of  soil  suited  to  its  wants. 
The  vegetation  of  those  clays,  when  dry,  outside  of  stream  valleys,  was  characterized 
by  numerous  species  of  Artemisia,  and  m.aiiy  C'oiniposita-,  which  in  </io  north  preferred 
salt  lands.  Tn  !{ed  Doer  River  vail ov,  Cacti,  Artemisia  and  vaiious  GhonojiiKliacoa) 
vied  with  each  other  in  luxuriitrce,  while  gia-.s  and  the  more  usolul  herbaceous  plants 
were  almost  entirely  absent. 

Between  the  Red  Doer  and  Bow  Rivers,  on  tho  line  ciussed  hy  u.s,  the  land  was 
generally  good,  and  that,  for  some  distance  on  both  sides  of  us,  was  said  to  be  of  the 
same  character. 

Taking  Bow  River  .'is  a  base  lino,  the  counir^'  fi'om  at  least  ton  miles  east  of 
the  Blackftoot  Cro.ssing  to  2rt  miles  west  of  Calgarry,  is  nearly  all  fit  for  the  plough 
on  both  sides  of  the  river.  As  tho  Mountains  are  approached  the  country  hocomes 
broken,  and  we  pass  into  (he  very  tinost  pasture  laiui  on  tho  c  )ntinont.  Sheltered 
valleys,  clear  sprintr  lirin)k»,  dry,  exposed  lull-tops  and  exi'cllont  grass  everywhere, 
seem  to  be  the  chief  features  of  the  country  around  Alorleyville,  and  for  40  miles 
north.  AH  parties  agree  in  stating  that  the  country  south  of  tho  river  viaa  the  same 
as  I  saw  north  of  it. 
123—16 
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From  Morleyvillo,  on  tho  south,  to  the  located  line  of  railway,  on  the  north, 
a  distance  in  a  nlraight  line  of  150  miles,  the  country  was  found  more  or  less  covered 
wilh  wiilow-  and  llie  i-emaiiiH  of  a  furmor  forest.  A  very  high  country  extendd 
from  Dream  ITill,  near  Morleyvillc,  northward,  being  the  source  of  Arrow  Wood 
Creek,  on  tho  one  hand,  and  tho  ;-lroams  flowing  into  the  u|ii)er  part  of  lied  Deer 
.TRiver,  on  tho  other.  The  valleys  of  these  streams  arc  generally  without  much 
wood,  Iiut  sibundance  of  willows  and  tall  growing  herbaceous  plants  make  the  couniry 
noaily  impassable  foi'  carts.  The  scil  is  exceedingly  ri(;h,|aud  the  ground  rolling,  but 
not  rising  into  ubru])t  hills. 

From  where  Red  Deer  Eiver  and  its  tributaries  issue  from  the  Rocky  Mountains, 
the  country  is  more  or  less  wooilcd  until  tho  river  crosses  tho  52nd  Parallel.  All  the 
land  along  the  river  is  well  aiited  lor  settlement,  and  many  exceptionally  tine  loca- 
tions for  setllomenl  were  seen,  and  others  heard  of.  At  Tail  Creek  the  land  is  very 
rich,  but  buffalo  meat  being  so  plentiful  in  the  past  tho  Ilalf-Breeds  have  not  turned 
iheir  attention  to  ngrii^uUuro.     ITrro  a  fine  settlement  will  spring  up  in  a  few  years. 

Between  tho  forest  line,  on  Red  Deer  River,  and  Calgarry,  on  the  south-west,  and 
the  Blackfoot  Ciossing,  on  tho  south-east  lino,  lies  a  more  or  less  fertile  plain.  Along 
the  river  tho  land  is  said  to  be  dry  and  often  stony,  but  as  it  stretches  westward  it 
improves,  and  parses  insensibly  into  the  rich  black  loam  seen  by  us  as  we  came  over 
the  plain  from  Morleyvillc. 

Battle  River  rises  in  a  marshy  country  west  of  thr  115th  Meridian,  and  flows 
through  a  region  chiefly  second-growth  forest  until  it  crosses  the  113th.  Along  this 
part  of  its  course  tlic  l)anks  are  not  high,  but  become  more  elevated  as  it  flows  east- 
ward. Willow  brush  and  poplar  copse,  with  more  or  loss  prairie,  cover  the  plain, 
which  is  gentlj'  undulali'ig,  but  never  rising  into  high  hills.  The  soil  here  ia  chiefly  a 
rich  sandy  loam,  containing  much  dark  colored  sand,  and  carries  such  a  crop  of  grass 
ami  vetches  that  ivo  couhl  scai'cel}'  force  ourselves  through.  Passing  the  meridian  of 
Hay  Lakes,  tho  soil  gets  di-ier,  contains  less  sand,  and  the  willows  profer  the  margin 
oftheponds.  Tho  whole  of  that  section  included  between  the  located  railway  lino  and 
Battle  River  muy  bo  characterized  as  a  gently  unduhting  plain  with  a  slight  dip  to 
the  south.  Water  is  scarce  on  this  plain  in  the  autumn.  Wood  in  tho  southern 
part  is  not  plentiful. 

South  of  Battle  River,  and  east  from  Bull  and  Red  Deer  Lakes,  the  country  is 
rich  but  often  broken  hy  coulees,  and  the  gr.iss  is  always  good.  North  of  "  The  Nose  " 
and  the  Neutral  Hills  1  found  a  section  of  poor  sandy  soil  nearly  26  miles  wide. 
This  tract  cannot  extend  very  far  north,  as  Palliscr,  who  crossed  about  ten  miles  north 
of  my  line,  does  not  s[)oak  of  it.  With  this  e.xception,  and  tho  sand  hills  bordering 
tl»o  river  near  Buttleh)rd,  all  tho  country  east  of  Battle  River  is  first-class  pasture  or 
fiirming  land. 

In  conclusion,  all  tho  land  embraced  within  tbo  limits  of  my  exploration,  except 
the  sand  hi  Is  id  the  head  of  the  Qu'-Appelle,  and  a  strip  of  diy  country  north  of  the 
"  Rivci-  that  Turns,"  a  few  r(|nuro  miles  of  sand  hills  west  of  the  South  Saskatchewan 
at  thi'  Elliow,  a  few  more  in  the  Bad  Hills,  and  the  dry  arid  region  around  the  Hand 
Hills,  and  in  the  valley  of  Red  Deer  River,  in  their  vicinity,  is  either  fit  for  the  plough 
or  first  (riass  pasture.  1  am  qinte  safe  in  sjiying  that  80  per  cent,  of  the  whole  coun- 
try is  suited  for  the  raising  of  grain  and  cattle,  and  would  not  bo  the  least  suiprised 
if  future  exploreis  (ormed  a  more  favorable  estimate. 

Only  two  points  in  the  coiintrj-  explored  were  noted  whero  it  was  probable  the 
rainfall  was  too  light  for  successful  rc'sing  of  cereals,  viz  :  At  the  Elbow  of  the 
South  Saskatchewan,  and  ihe  Blackfoot  Crossing,  bul  this  view  is,  to  a  largo  extent, 
disproved  by  the  ex])erionto  of  Mr.  Frenoh,  who  had  farmed  in  tho  latter  locality  for 
two  years.  He  say*  that  breaking  the  soil  shows  at  once  that  the  rainfall  is  quite 
sufficient.  While  the  grass  was  entirol^^  burnt  up  outside  of  his  fence  by  the  last  of 
August,  inside,  whore  the  land  was  broken  up,  many  grasses  and  otlier  plants  were 
three  times  as  tall  as  those  of  the  sauT- species  outside  on  the  prairie.  The  whole 
question  then  resolves  itself  into  one  of  soil,  as  at  the  most  southorn  point  reached 
by  me,  tho  rainfall  has  proved  quite  sufficient,  during  two  years,  to  bring  all  kinds  of 
grain  to  perfection. 
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WATER   SUPPLY. 


)  came  over 


For  years  the  water  question  had  been  a  prominent  thou^'ht,  and  during' my 
journey  of  last  summer  I  ])iiid  much  attention  to  it,  as  many  remarks  in  my  journal 
will  towtif'y.  Every  sail  lake,  from  tholiiding  Mountains  westward,  was  found  to  have 
a  hard  gravelly  bottom,  and  a  careful  examination  revealed  the  fact  that  all  were  in 
depressions  in  the  drift  with  their  bottoms  in  Cretaceous  clay  which  is  known  to 
underlie  the  whole  country.  These  lakes  are  feci  paitly  b^'  water  running  on  the 
surface,  but  principally  by  spi-ings  issuing  from  Cretaceous  clay  close  to  the  water. 
All  the  lines  of  salt  lakes  throughout  the  country  will  be  found  resting  on  these 
clays.  Salt  Lake,  10  miles  east  of  Shoal  Lake,  is  a  case  in  point.  On  one  side  of  the 
road  is  the  lake  surrounded  by  a  pebbly  beach,  on  the  other  side,  higher  up,  is  a  frosh- 
WPtcr  pool  from  which  all  travellers  get  their  su|)ply.  Now,  it  may  bo  set  down  as 
an  axiom  that  all  water  in  pools  surrounded  by  mud  is  tit  to  drink,  but  that,  at  cer- 
tain seasons,  at  any  rate,  those  ponds  with  a  bare  gravelly  margin  should  bo  shunned. 
Good  water  can  bo  obtained,  in  my  opinion,  anywhere  in  the  drift,  but  as  soon  aa 
the  Cretaceous  olaj'  either  crops  out  or  is  reached  by  digging,  poor,  if  not  very  bad 
water,  will  be  found.  This  accounts  for  McKornan  getting  bad  water  at  Hay  Lakes 
when  he  sank  through  the  drift  and  penetrated  into  the  Cretaceous  clay.  1  am 
aware  it  has  been  said  that  the  frequent  fires  burning  the  vegetation,  and  the  raina 
washing  the  libera'ed  salts  into  the  hollows,  cause  these  accumulations  of  saline 
matter.  But  1  know  that  terrestrial  plants  produce  potash  when  burned,  but  not  the 
salts  which  are  found  in  those  soils. 

The  dry  arid  ti'at'l  ai'ound  the  Hand, Hills  has   more  creeks  with  flowing  water 
than  are  to  be  found  in  the  much  larger  area  of  the  Great  Plain,  whore  the  soil  is  of  . 
a  difterent  character. 

Flore,  near  the  H.n'ii  Hills,  flowing  water  and  Cactus,  with  dricd-upgrass  and  poor 
soil,  gave  another  prooftl'.at  the  Cretaceous  clu}'  was  a  factor  in  more  problems  than  one. 
It  had  been  a  question  for  a  long  lime  unanswered,  why  there  wore  no  crocks  in  tho 
country  further  to  the  eastwiird  wlicro  tho  rainfall  was  greater.  Hero,  where  the  rain- 
fall is  light,  were  numerous  creeks,  and  the  answer  came  at  once,  the  impervious  clay 
would  not  allow  tho  rain  to  enter  the  earth,  and  hence  it  made  its  way  to  the  creek  and 
so  to  the  river.  In  no  other  section  uftho  country  did  we  evoi'  liiid  the  wutoi"  running 
in  streams  on  the  surface  after  a  storm,  except  in  this  locality.  1  account  for  tho 
absence  of  crooks  to  tho  fact  that  tho  winter  frost  exorts  a  surprising  pulverizing 
effect  on  friable  soil,  which  permits  both  loots  and  rain  to  penetrate  to  a  great  dojjth. 

Scarcely  any  running  water,  and  litllo  of  what  '.uuUl  be  called  pure,  is  found  on 
the  Great  Plain,  but  many  ponds  remain  throughout  the  season,  giving  evidence 
that  they  are  supplied  from  springs.  Those  that  retain  water  all  summer  are  ensily 
known  by  their  vegetation,  River  weed  {Potemogvlon  gramii(eiis),  Bladder  Wort 
(Utricnlaria  vulgaris),  and  a  i'ow  other  species  being  founl  in  most  of  them — while 
the  level  country  retains  no  moisture  on  its  surface,  except  as  marshes,  tho  slightly 
undulating  may  have  abundance  in  tho  early  .sumu!  ^r,  in  wide  depressions,  yet  by 
tho  middle  of  August  this,  to  a  groat  extent,  disappears.  It  was  on  the  slightly 
roUintr  country,  with  a  more  or  loss  clay  surface  soil,  where  we  found  diffirulty  in 
finding  water  last  season.  On  roiling  prairies  or  rolling  bills  waler  was  alwiiys 
abundant  throughout  tlu  .season,  ainl  ;lu;  higher  the  knoll  ihe  moi'o  certain  were  wa 
that  wateu  in  a  deep  pool  la^'  at  its  base. 

The  rainfall,  as  I  have  stated  in  another  place,  is  quil^  aifficieut  for  all  pur|)0.so«, 
and  pure  water  has  been  obtained  without  any  difliLiiliy  whoiever  a  settlement  haa 
heen  formed  on  the  Second  Prairie  Sleppo.  Although  we  would  travel  some- 
times 100  miles  without  seeing  flowing  water,  and  often  lo  miles  without  seeing  a 
dropof  any  kind,  this  was  no  proof  of  its  sciircity.  From  Pine  <'reok  to  Boggy 
Creek  there  are  16  miles  of  prairie.  Upon  this  prairie  there  was  not  adroji  of  surface 
water  when  wo  crossed  in  1875.  Now,  settlers  are  on  every  part  of  it,  and  abuudanco 
of  water  has  boon  found  at  an  average  depth  of  fourloou  toet. 
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To  the  question  why,  in  a  countiy  which  I  assert  to  have  a  sufficier  1,  rainfall, 
there  iwo  no  running  brooks  ?  I  answer  that  so  long  as  the  face  of  the 
land  is  covered  with  tall  or  close  matted  grass  or  thick  sward,  the  water 
cannot  run  otV,  and  no  brooks  or  stream  valleys  can  bo  formed.     The  rainfall   taking 

{lace  only  in  summer  is  almost  immediately  absorbed  into  the  soil  and  disappears, 
t  was  a  noticeable  fact  that  Big  Cut  Arm  Creek  was  very  little  afl'ected  by  the 
almost  continuous  rains  of  Juno,  and  yet  all  the  ponds  and  marshes  were  full  on  the 
praiiio  "/OO  feet  above  the  bed  of  the  creek.    When  we  returned  again,  in  the  latter 

E art  of  October,  most  ot  the  ponds  were  without  water,  but  the  creek  was  nearly  as 
igh  as  in  June.  The  water  being  absorbed  by  the  soil,  remains  in  it  as  it  would  in 
the  finely  pulverized  earth  of  a  flower  pot,  and  is  either  taken  up  by  the  roots, 
which  penetrate  to  a  very  great  depth,  or  pasfies  down  into  the  sub  soil.  No  one 
who  has  not  lived  on  the  plains  can  properly  appreciate  the  pulverizing  effect  of 
frost  on  the  western  prairies  where  the  snow  fall  is  so  light  and  the  penetrating 
power  of  frost  so  great. 

Let  the  sward  be  taken  off  by  fire  or  any  other  means,  and  instead  of  rain  pene- 
trating into  the  soil,  it  will  run  off  into  the  hollows,  and  the  land  without  grass  will 
become  drier.  Clay  soil  that  bakes  without  cracking,  and  land  without  sward  will 
necessarily  allow  the  rain  water  to  run  oft",  and  small  streams  will  be  found  in  the 
hollows,  and,  eventually  stream  valleys  will  be  the  consequence.  These  we  found  at 
the  Hand  Hills  under  the  above  conditions.  To  receive  the  water,  then,  the  surface  must 
either  be  broken  up  or  covered  with  a  thick  carpet  of  grass,  which  would  jict  as  a  mulch ; 
this  it  finds  in  the  old  grass.  It  is  quite  true  that  horses  prefer  the  young  grass  to  the 
old  and  young  mixed  together,  but  it  is  just  as  true  that  fires  passing  over  the  country 
where  the  rainfall  is  light  prevent  nearly  all  the  grass  from  seeding  that  year,  and  it  is 
only  the  second  year  after  a  fire  that  seed  in  anj'qnantity  can  be  obtained.  When  col- 
lecting grasses  and  carices  last  i-eason,  I  always  obtained  my  specimens  on  the  unburnt 
ground.  It  is  quite  possible  that  the  plain  appears  less  arid  now  than  when  Palliser 
ciossed  it,  as  owing  to  the  absence  of  the  enormous  herds  of  buffalo  the  grass  now 
remains  from  year  to  year,  if  not  burnt  off.  The  term  "  short,  crisp  grass  of  the 
prairie,"  which  has  become  a  hou!<chold  phrase,  will  not  be  applicable  as  soon  as  the 
fires  cease,  and  where  the  water  runs  off  now  it  will  pass  into  the  soil  through  the 
old  grass  (or  mulch).  Three  years  without  fires  would  change  the  growth  of  grass 
so  much  that  many  would  think  the  raiiif'all  '.ad  increased,  when  it  was  only  retained 
by  nature's  own  covering.  On  the  prairie  oast  of  Long  Lake,  where  the  fir-e  had  not 
been,  the  grass  w.ns  twice  as  long  (July  4th)  as  wher-e  it  had  been  burnt  over,  but  the 
hoi'ses  always  went  to  the  new  grass,  although  quite  short  in  comparison  to  the  other. 
Here  the  frequent  fires  had  gradually  lessened  the  surface  loam  and  exposed  many  of 
the  little  pebbles  scattered  through  it,  and  had  wo  not  dug  into  the  soil  we  would 
have  done  as  others  did  before  us,  classified  the  soil  as  gr-avelly,  whereas  it  contains 
very  little  of  it. 

Wherever  the  grass  was  long  the  ground  was  soft,  but  the  r-everse  was  the  case 
whei'e  the  grass  was  shor%  from  whatever  cause.  Mulching,  then,  is  what  the  country 
wants,  and  it  can  never  get  this  until  stringent  steps  are  taken  to  prevent  prairie  fires. 
Salt  lakes,  ponds  and  nrarslies  ar-e  a  cliaractei-istic  feature  of  the  country,  but 
they  attain  their  highest  development  on  the  Thii'd  Prairie  Steppe.  Many  of  these 
ponds,  and  oven  a  few  of  the  lakes  are  fresh  in  the  spring,  but  after  the  middle  of 
summer  become  brackish.  Except  the  bnickish  water  of  the  Touchwood  Hills,  of 
which  I  do  not  know  enoirgh  to  speak  with  certainty,  all  other  was  found  in  the 
tieepest  depressions.  In  no  coulee  was  pure  water  obtained,  except  from  a  spring 
along  its  face.  All  other  water  in  the  coulees  was  more  or  loss  saline.  Lines  of  salt 
ponds  or  lakes,  sometimes  of  large  dimensions  lay  in  the  deep  valleys  separ-ating  the 
ranges  of  hills  on  the  high  plains,  and  they  were  always  to  be  found,  whether  the 
ground  was  high  or  low,  whore  the  Crotacooua  cla}'  came  to  the  surface.  Travellers 
too  often  descend  into  valleys  for  water*,  whereas  my  experience  shows  that  they 
should  go  out  of  them  into  the  hills.  The  conclusion  formed  regarding  the  salt  lakes 
and  marshes,  is  that  they  rest  on  the  Cretaceous  clay  which  evidently  contains  salt,  as 
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I  invariably  found  plants  peculiar  to  a  saline  soil  wlicro  thiw  clay  cropped  out,  and 
water  oozed  from  it.  In  speaking  of  the  brackish  nature  of  the  water  oozing  from  those 
Cretaceous  clays,  I  may  just  remark  that  in  oxaininini^  the  soil  Hmall  ci^stiil-i  of 
selenite,  pyrites,  and  other  sulphurous  minerals  are  almo.st  always  to  bo  found,  show- 
ing that  it  is  to  the  pres^nco  of  these  deleterious  ingredients  Ilia',  tlin  water  obtains 
its  brackish  character  and  must  of  necessity  always  be  so.  Tiioro  is  not  a  river  or 
creek  valley  throughout  the  whole  interior  that  lies  150  foot  below  ti>o  lovol  of  the 
prairie,  along  which  you  will  not  got  salt  marsh  plants  if  water  in  the  form  of  springs 
oozes  out  of  this  clay,  which,  as  far  as  my  observations  go,  is  always  tiioro.  though  its 
presence  is  only  detected  by  the  salt  marsh  plants.  Various  species  of  gr^ss  were 
abundant  on  the  marshy  spots  of  which  Brizopyrum  spicalum,  and  Spartini  gracilis 
were  the  most  prominent.  The  former  is  the  only  grass  on  the  plains  wlii  jIi  is  really 
deletereous,  and  no  horse  will  touch  it  except  he  is  forced  by  hunger.  Often  it  may 
be  seen  in  company  with  Arrow  Grass,  {Trighchinmaritmum)  growing  in  salt  marshes 
and  covered  with  a  white  crust  left  by  the  evaporating  waters. 

Salt  lakes  and  marshes  are  of  frequent  occurrence  whore  sand  hills  join  tho 
plain,  and  salt  depressions,  either  with  or  without  water,  are  always  found  in  this 
connection.  Within  the  line  of  sand,  however,  good  water  is  sure  to  bo  obtained  in 
all  cases.  A  little  experience  only  is  necessarj'to  detect  brackissh  water  by  inspection 
of  the  vegetation.  None  of  the  salt  lakes  or  ponds  have  a  marshy  or  black  muck 
border  or  contain  any  sedges  except  Scripus  marilimus  and  pungons.  On  tho  other 
hand,  all  the  iro'ih  water  ponds  have  rich  black  soil  around  their  margins  or  are  filled 
in  every  part  with  grass  and  various  species  of  Carex,  of  which  Carox  aristata  is  the 
most  prominent,  and  the  one  eaten  constantly  by  tho  horses  in  summer.  Between 
the  Little  Touchwood  Hills  and  tho  more  western  range  many  ponds  of  water  that 
are  good  in  summer  are  bad  in  October,  owing  to  evaporation.  Good  water  may 
always  be  known,  here,  by  the  sedge  in  the  ponds  remaining  green,  close  to  and  in 
the  water,  while,  if  tho  pool  has  become  brackish,  the  sedges  in  tho  centre  of  it  rot 
and  apparently  die. 

Wells  sunk  to  a  moderate  depth  anywhere  in  tho  drift  which  covers  the 
whole  country,  except  in  the  baked  clay  flats  and  deeji  valleys  betwoon  ranges  of  hills, 
will  contain  good  water.  All  wells  sunk  through  the  drift  into  the  Cretaceous  clay 
vill  likely  be  more  or  less  brackish.  Hence,  I  advise  all  settlers  to  do  as  I  advised 
McKernan,  at  Hay  Lakes,  when  he  obtained  bad  water  by  sinking  a  deep  well,  that 
he  was, to  dig  in  the  drift  and  never  go  through  it  and  good  water  would  alwaj-s  be 
obtained.  McKernan's  well  was  14  feet  deep,  and  the  water  unfit  for  use,  while  by 
digging  a  well  about  50  yards  to  one  side  of  the  other,  and  only  five  or  six  foot  in 
depth,  he  found  good  water  (this  well  was  dug  28th  September  at  the  close  of  the  dry 
season.)  All  the  country  around  Hay  Lakes  seemed  to  have  but  a  thin  coatinpr  of 
drift,  yet  the  land  was  remarkably  fertile  and  contained  abundance  of  water  on  or 
near  the  surface.  I  consider  the  absence  of  water  a  good  sign  on  the  prairie.  It 
shows  that  the  soil  is  well  suited  for  farming  purposes,  but  it  is  no  proof  that  water 
cannot  be  had  by  digging. 

SnppLT  OF  Wood  foe  Fuel  and  Building  Purposes. 

In  Pheasant  and  File  Hills,  and  throughout  the  Touchwood  Hills,  as  also  a  tract 
of  country  lying  east  of  Humboldt,  there  is  abundance  of  wood  for  tho  ])rairie  set- 
tlers for  many  miles  on  all  ?ides  of  the  hills.  This  wood  is  cmly  poplar  of  two  species, 
and  can  be  used  in  house  building,  both  for  walls  and  floors. 

West  of  the  Saskatchewan  the  Kagle  Hills  will  furnish  a  supply  for  the  northern 
part  of  the  Great  Plain.  Battle  Eiver  throughout  its  entire  length  will  furnish 
wood  for  all  purposes  to  the  country  on  both  sides  of  it.  Spruce  in  some  abundance 
can  be  obtained  on  its  upper  waters  and  floated  down  to  any  point.  Bed  Deer  River 
passes  through  a  country'  more  or  less  covoiod  with  forest,  as  far  south  as  Latitude 
52°,  but  after  that  to  its  confluence  with  Bow  River  the  only  wood  in  the  country  it 
passas  through  is  found  in  its  own  valley  or  its  bordering  coulees.     This  is  so  small 
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in  quantity  in  comparison  to  tho  district  to  bo  supplicil  that  it  neod  merely  bo  men- 
tioned but  not  taken  into  account.  No  doubt  largo  quantities  of  spruce  exist  on  the 
upper  waters  cf  the  rivor,  and  can  bo  flouted  down  to  any  point  on  tho  stream. 
There  are  no  obstructions  of  any  kind  anywhere  in  tho  river,  but  on  tho  lower  part 
of  its  course  it  would  bo  oxtromoly  diflfieult  to  got  loaded   waggons  out  of  its  valley. 

Bow  River,  on  the  other  hand,  does  not  flow  through  forest  on  any  part  of  its 
course  cast  of  tho  mountains,  yet  it  contains  many  tine  grovos  of  poplar  from  a  few 
miles  below  the  Blackfoot  Crossing  to  the  Mountains,  both  in  its  valloy  and  the 
coulees  opening  into  it.  Balsam  poplar  and  Cottonwood  (^Populus  monilifera)  are 
found  of  a  large  size  at  the  Blackfoot  Crossing,  and  numerous  groves  of  spruce  are 
Been  above  Calgarry.  The  whole  country  on  both  sides  of  the  rivor  is  absolutely  with- 
out wood,- except  in  the  tributary  vidloys  on  the  south  of  the  main  stream.  Quantities 
of  very  good  spruce  and  Douglas  pine  can  bo  obtained  on  Dead  Man's  Rivor  on  the 
north,  on  tho  Kananaskis  on  the  Kouth,  and  up  tho  valley  of  tho  main  stream  for  at 
least  60  miles  above  Morloyvillo.  No  difficulty  will  bo  oxporiencod  in  floating  down 
either  logs  or  boards,  as  the  rivor  for  60  miles  into  tho  Rocky  Mountains  is  free  from 
dangerous  rapids. 

It  will  bo  scon  bj'the  foregoing  remarks  that  wood  is  scarce  in  the  southern  part 
of  the  section  exploretl,  but  this  is  in  some  degree  compensated  foi  by  tho  immense 
deposits  of  ligjiito  or  coal  known  to  exist.  On  Bow,  Red  Deer  and  Battle  Rivers,  these 
crop  out  in  many  places,  and  specimens  burnt  on  iho  ground,  andotliers  brought  home, 
testify  to  their  value  for  fuel.  As  mentioned  on  another  page,  a  trader  and  farmer 
named  French  has  burned  coal,  taken  from  a  six-foot  scam  at  the  Blackfoot  Crossing, 
for  two  years,  lie  linds  it  burns  well  m  seif-f'eoding  coal  stoves,  of  which  he  has  two, 
and  I  found  it  to  burn  well  and  for  a  long  time  on  an  opei»  Inc. 

Coal  and  Steam  Navigation  of  South  Saskatchewan. 

In  my  journal  I  showed  why  I  believed  the  South  Saskaichowan  waw  navigable, 
and  I  now  roilorato  tho  statement  after  a  careful  review  of  all  t^aid  for  and  against  it. 
When  its  navigation  is  an  accomplished  fact,  all  supplies  for  tlio  police  and  Indians 
can  be  taken  to  within  lo.S8  than  oO  miles  of  Fort  Walsh  at  Cypiess  Hills  and  those 
for  Fort  McLood,  landed  at  tho  forks  of  Bow  and  Belly  Rivers  within  two  shoit  days, 
journey  ot  the  Fort.  Here  (at  tho  Fort)  is  abundance  of  coal,  ^o  that  there  will  be  an 
ample  supply  of  fuel  for  all  purposes.     It  is  currently  reported  that  all  the  settlers  in 
the  vicinity  of  tho  Fort  burn  this  coal.     Messrs.  Patrick  and  Nelson,  two  surveyors 
■whom  I  mot  at  Morloj'ville,  told  me  they  had  discovered  coal  in   numerous  places 
south  of  my  line  of  exploration.     In  view  of  the  diflSculty  of  supplying  the  Indians, 
and  the  importance  of  opening  up  tho  country,  I  would   suggest   that  an  attempt  be 
made   at   an   early  day   to    solve  the  problem  by  sending   one    of  the  steamers 
now    plying    on    tho    Assiniboine     on     that     service.      That    the     ascent    can 
be  made  without  any  more  difficulty  than  that  experienced  in  ascending  the  North 
Saskatchewan,  I  am  quite  sure,  as  1  have  had  an  opportunity  of  seeing  both  rivers. 
The  importance  of  this  subject,  certainly  recommends  it  to  an  oarly  consideration. 
Red  Deer,  Bow  and  Belly  Eivors,  all  issuing  from  tho  mountains,  must  send    more 
water  into  the  main  channel  late  in  tho  soaSon  than  tho  North  JJr/inch,  and,  therefore, 
this  rivor  will  be  longer  suited  for  navigation  every  season.     If  tho  coal  deposits  can 
be  developed  by  this  means  all  tho  prairie  land  seen  by  me  will  become  in  the  course 
of  years  thickly  settled  with  a  prosperous  population,  as  there  is  no  physical  defect 
in  the  country  but  tho  want  of  wood. 

In  every  place  where  lignite  was  soon,  more  or  less  brown  or  clay  iron  ore  was 
present,  and  it  is  extiemely  probable  that  a  more  thorough  examination  of  the  country 
will  reveal  largo  deposits  of  it  in  connection  with  the  lignite. 

Condensed  Summary  of  Lands  Available  for  Settlement  between  Manitoba 

AND  THE  Rocky  Mountains. 

In  your  Pacific  Railway  Report  for  1877,  page  3^6,  I  endeavored  to  classifythe 
lands  east  of  tho  Rocky  Mountains  on  the  best  data  then  in   my  possession.     Since 
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then  I  have  had  opportunities  of  gaining  a  much  more  oxtonded  personal  knowledge 
of  the  region,  and  1  have  had  access  to  the  reports  of  all  the  recent  explorations  miuio 
by  otherH,  and  had  porsonul  conversations  with  the  sovonil  explorers.  1  um,  (horeiore, 
in  possesaion  of  mucn  additional  data,  and  in  a  position  to  classify  the  areas  of  land  with 
greater  general  accuracy.  1  now  submit  what  I  consider  a  toloruhly  coiioct e^imato 
of  the  areas  of  the  several  descriptions  of  land,  between  the  Rocky  Mimnlains  and 
Manitoba,  not  including  the  latter  Province  and  excluding  also  iiny  nvuilable  land 
that  may  exist  north  of  the  67th  parallel  in  the  Peace  Hiver  District. 

Areas  of  the  several  descriptions  of  Country  between  Manitoba  and  the  Rocky 
Mountains,  within  the  limits  defined  and  indicated  on  the  accompanying  map. 


1 

in 

Description, 

Square 
¥iles. 

Total  of 
Square  Miles 
good  Land. 

Total  Squara 

Acres  of 
good  liand. 

1 

Total  area  north  o>  latitude  Sl^,  east  of  Mountains  and 
west  of  Manitoba,  and  as  far  north  as  good  laud  is 
known  lo  extend,  exclusire  of  Peace  River  District.. 

Deduct  for  bad  and  wetlands  — 

Peace  Rirer  District  as  far  as  explored.  Dr.  Dawson's 
estimate *. 

Deduct  for  wet  lands,  and  land  known  to  be  bad,  and 
estimated  quantitjr  to  be  bad  in  unexplored  pnrts 

Total  area  north  of  Boundary  and  south  of  latitude  61°, 

and  between  Manitoba  and  the  Rocky  Mountains 

Deduct  for  sandy  or  arid  land ~ 

Total  areas  of  land  fit  for  Agriculture  and  Pasture... 

160,443 

23,000 

137,442 

26,660 

71,610 
234,692 

•.87,963,8fl0 

16,352,000 
46,766,400 

2 

• 

3 

31,550 
6,000 

90,510 
10,000 



160,081,280 

In  this  estimate  I  have  made  a  deduction  of  48,000  square  miles  from  the  total 
area.  It  must  not  be  understood  that  the  whole  of  this  deduction,  which  exceeds 
30,000,000  acres,  is  of  no  value.  The  territory  in  question  is  like  many  other  coun- 
tries on  the  surface  of  the  globe,  being  not  uniformly  fertile,  but  containing  tracts  of 
bad  and  unproductive  land.  Within  the  whole  area  of  180,000,000  acres  there  are 
isolated  patches  of  unavailable  land,  consisting  of  marshes  and  swamps,  sand-hills, 
barren  clays  and  stony  tracts.  Possibly  not  over  one-third  or  10,0  M),000  acres  of  the 
whole  48,000  square  miles,  which  I  have  deducted  from  the  total  area  could  be  classed 
as  sterile  or  irreclaimably  wet.  There  can  be  no  doubt  that  drainage  will  ultimately 
do  much  to  contract  the  area  of  land  now  estimateil  as  valiioloss. 

At  present  I  consider  that  in  the  northwest  of  Canada,  beyond  Manitoba  and 
within  the  western  and  northern  limita  defined,  there  are  at.  least  150,000,000  acres 
of  land  suitable  for  agriculture  and  stock  raising,  ai,d  of  this  area  I  feel  confident 
that  a  higher  percentage  will  be  found  available  for  growing  grain  than  in 
that  portion  of  the  Province  of  OnUirio  so  well  known  for  its  proiiuclions,— I  refer 
to  the  peninsula  lying  between  the  lakes  Huron,  Erie  and  Ontario,  and  bounded  on 
the  north  and  east  by  a  lino  drawn  from  ICingston  to  Lake  Simooe  and  the  Georgian 


Bay. 


Sandtobd  Flimino,  Esq.,  C.M.G. 


I  have  the  honor  to  be,  Sir, 

Your  obedient  servant, 

JOHN  MACOUN. 
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APPENDIX  No.  15. 


BSP0BT8  IN  BKFEBINOS  TO  THE   LOCATION  OF  THE  SECOND   100  MILES  SECTION 

WEST  OF  RED  RIVKB. 


Canadian  Pacific  Railway, 

Office  of  the  Enqineeb-in-Chief, 

Ottawa,  January  15th,  1880. 

The  Honorable 

Sir  Charles  Tuppbb,  K.C.M.G., 

MiniBtor  of  Bailways  and  Canals. 

Sib, — I  have  the  honor  to  report  on  the  surveys  which  have  been  made  last 
summer,  immediately  to  the  west  of  the  Province  of  Manitoba,  with  the  view  of 
locating  the  railway  west  of  the  Riding  Mountains  and  commencing  construction  on 
the  "  second  one  hundred  mile  section." 

The  Government  having  determined  to  change  the  location  of  that  portion  of  the 
line  from  Selkirk,  vid  the  Narrows  of  Lake  Manitoba  to  Livingstone,  and  establish  a 
lino  which  would  genoially  follow  the  course  of  settlement,  due  westerly  through 
the  Province  of  Manitoba,  it  became  my  duty  to  have  an  instrumental  survey  made 
through  the  district.  The  service  was  placed  in  the  hands  of  Mr.  Marcus  Smith,  to 
whom  I  furnished  the  instructions  appended. 

Acting  on  these  instructions,  two  lines  have  been  surveyed,  both  commencing 
Bear  the  western  boundary  of  the  Province  of  Manitoba.  One  extends  wectorly,  the 
other  north-westerly.  Both  surveys  are,  however,  incomplete,  the  winter  having 
closed  in  and  stopped  fuither  operations.  The  continuous  measurements  on  the 
western  line  are  limited  to  110  miles,  terminating  at  a  point  about  four  miles  beyond 
Fort  Ellice;  those  on  the  north-western  line,  at  Bird-tuil  Creek,  at  a  crossing  a  little 
south  of  the  6th  Base  Line  and  105  miles  from  the  common  place  of  beginning. 

The  country  has  been  explored  and  some  examinations  have  been  made  beyond 
Fort  Ellice  and  Bird-tail  Creek,  but  the  two  instrumental  measurements 
terminate  at  the  points  above  mentioned.  The  distance  unsurveyed  from  these  points 
to  a  common  point  of  intersection  on  the  located  line  (some  (iO  miles  weiit  of  Living- 
stone) may  be  estimated  at  about  160  miles. 

Surveys  were  made  in  1877  which  showed  "  the  the  bridging  of  the  valleys  of 
Bird-tail  Creek,  Shell  River  and  the  Assiniboine  would  be  so  enormously  heavy  as 
to  render  construction"  on  the  line  then  defined  inexpedient.  During  the  past 
summer,  another  line  (the  western  line)  was  projected  to  ontor  the  vnlloy  of  the 
Assiniboine  below  the  mouth  of  Bird-tail  Creek,  thence  up  the  Assiniboine  to  its 
junction  with  the  Qu'Appelle. 

A  third  line  (the  north-western  line)  was  surveyed  during  last  summer,  commenc- 
ing at  a  common  starting  point  and  following  the  western  line  about  eight  miles  west 
of  the  western  boundary  of  Manitoba :  it  then  diverges  to  the  north-west  in  a  straight 
course  to  the  Little  Saskatchewan,  where  the  northern  trail  croHHCH  the  river  (Tan- 
ners' Cro8sing),and  thence  in  a  nearly  north-westerly  direction  to  Bird-tail  Creek.  From 
Bird-tail  Creek  the  line  is  projected  in  a  northerly  course  towai-ds  Duck  Mountain 
with  the  view  of  getting  a  praclicablo  crossing  of  Shell  River.  From  Shell  River  the 
line  is  projected  in  a  north  westerly  direction,  but  the  survey  has  not  been  executed 
beyond  this  point. 
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For  detailed  descriptions  of  these  two  linos — the  western  and  the  north-western — 
I  beg  to  refer  to  the  report  of  Mr.  Smith,  of  date  30th  December  last.  The  surveys, 
as  far  as  they  hnve  been  extended,  have  been  mode  with  cure  and  judgment,  in  proof 
of  which,  points  have  been  found  on  the  deep  and  exceptionally  wide  valloys  which 
traverse  the  country,  where  the  crossingn,  although  still  somewhat  formidable,  do  not 
appear  so  objectionable  as  those  previously  reported. 

On  the  Western  Line  the  principal  gradients  are  as  follows : — 


Chabaotib  of  Gbadibnts. 


- 

Rate  per  mile. 

Length. 

Total 

rise  or 

fall. 

Ascending  Westerly .-^From  the  1st  to 7th  mile... 

do                                   2l8tto38th"  ... 

do                                    45lhto50th"  ... 
Descending  Westerly  .-From  tite  50th  to44^th  mile 

do                                 9lstto96th    " 

Feet. 

47i  to  53 
32    to  53 
35    to  53 
47J  to  53 
63- 

Miles. 

5.3 
10.4 
4.3 
45 
5.2 

Feet. 

259 

496 
191 
229 
274 

As  the  survey  terminates  at  the  bottom  of  the  Assiniboine  Valley,  above  Fort 
Ellice,  the  prairie  level  on  the  northern  side  must  be  regained,  involving  an  ascent 
of  about  300  feet. 

The  principal  gradients  on  the  north-western  line  arc: — 


Chabaotkr 

OF  Gradients. 

Feet  per  mile. 

Length. 

Total 

rise  or 

fall. 

Ascending  Westerly. —  From  the  Ist  to  7th  mile.. 

do                                   18thto33nl"  ... 

do                                  38th  to  44th"   ., 

do                                  98th  to  103i-d  "  . 
Descending  Westerly.— From  the  33rd  to  38tli  mile 

do                                  92nd  to  98th"  . 

47^  to  53 
37    to  53 
32    to  53 
47i  to  63 
32    to  34 
42    to  45 

Miles. 
5.3 
10.3 
6.3 
4.2 
3.8 
5.9 

Feet. 
259 
560 
263 
216 
133 
277 

On  the  remaining  150  miles,  other  deep  valleys  have  to  bo  crossed,  the  principal 
being  Shell  River  and  the  Assiniboine. 

The  Western  line  passes  over  gi-ound,  to  the  east  of  the  Little  Saskatchewan, 
1,794  feet  above  soa  level.    The  North- Western  lino  aUains  an  altitude  east  of  the 


-9 


2  IB 
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same  river  of  1,800  feet,  and  on  the  slope  of  the  Riding  Mountain,  to  the  east  of 
Bird-tnil  Creeit,  of  2,0.^0  feet.  To  give  some  relative  idea  of  these  elevations,  I  may 
mention  thut  the  section  now  uiidor  contract  through  Manitobu  will  average  less 
than  860  feet  above  the  same  datum. 

The  work  on  both  lines  is  heavy  for  a  railway  through  a  prairie  country,  due  in 
some  measure  to  the  endeavor  to  keep  the  neveral  long  ascending  and  descending 
gradients  under  53  feet  per  mile.  This  has  the  cflFect  of  raising  the  average  earth 
excavation,  aceordlug  to  Mr.  Smith's  estimate,  to  about  16,000  cubic  yards  per  mile. 

The  surveys,  to  (he  extent  they  have  been  made,  have  been  successful  in  estab- 
lishing that  workable  lines  can  'oe  had  in  the  directions  described.  The  engineering 
features  nroHonted  by  the  surveys  of  the  Western,  as  well  as  the  North- Western  line, 
as  the  tables  of  grndionts  indicate,  are  not  so  favoiable  as  could  be  desired,  but  I  am 
aware  that  the  Government  attaches  great  importance  to  carrying  the  railway 
through  this  section  of  desirable  country  for  settlement;  that  the  settlers  themselves 
have  ftrong  claims  on  the  Government  for  a  means  of  communication,  and  that  it  is 
the  speedy  occupation  of  the  land  and  the  cultivation  of  the  eoil  by  prosperous 
settlers,  that  will  lead  to  the  successful  working  of  the  railway  and  the  general 
advancement  of  the  country. 

Mr.  Smith  has  projected  another  line  "diverging  from  a  point  near  the  8th  mile 
(from  the  boundary  of  Manitoba),  and  taking  a  south-west  course,  which  strikes  the 
valley  of  the  Assiniboino  a  little  above  Grand  Rapids.  This  would  be  about  33 
miles  in  length,  acioss  a  plain  of  rich  land,  on  which  there  are  a  number  of  settle- 
ments, and  construction  would-be  very  easy." 

I  have  carefully  examined  all  the  data  at  command,  and  I  think  that  a  modifica- 
tion of  the  latter  lino  points  to  n  scheme  worthy  the  consideration  of  the  Govern- 
ment. If  the  railway  be  carried  to  a  point  in  the  valle^'  of  the  Assiniboine,  near  the 
mouth  of  the  Little  Saskatchewan,  where  the  land  remains  unsurveyed  and  ungranteJ, 
there  might  here  be  established  the  site  of  a  city  which  would  shortly  become  im- 
portant. This  extension  would  be  from  50  to  60  mileb  west  of  tli  j  boundary  of  Mani- 
toba, and  about  150  miles  west  of  Red  River.  It  would  avoid  the  very  elevated 
ground,  oast  ot  the  Little  Saskatchewan,  passed  over  by  tiie  other  lines,  and  which  in- 
volves ascending  and  descending  gradients  of  great  length;  it  would  have  no  heav^ 
adverse  gradients  from  the  west,  and  taken  with  the  sections  now  under  contract,  it 
would  form  a  trunk  line,  extremely  favorable  for  cheap  transportation,  all  the  way 
from  Lake  Superior  to  a  point  commanding  a  fine  agricultural  country,  and  from 
which  desirable  colonization  lines  might,  in  the  near  future,  diverge  (1)  to  the  north- 
west, (2)  to  the  west  and  (3)  to  the  south-west,  and  tims  the  projected  city  would 
become  an  important  railway  and  business  centre. 

The  lino  stretching  from  this  projected  iwint  of  junction  to  the  north-west  would 
pass  up  the  valley  of  the  Little  Saskatchewan  and  across  to  Bii-d-tail  Creek,  prob 
ably  intersecting  the  north-west  line,  as  recently  surveyed,  near  the  crossing  of  that 
stream,  and  thence  on  its  pi-ojocted  course  to  a  point  on  the  located  line  '  est  of 
Livingstone.  One  of  the  other  lines  from  the  point  of  junction  would  tap  the  coal 
deposits  which  are  known  to  exist  north  of  the  International  Boundary,  and  tho  entire 
absence  of  heavy  adverse  gradients  on  the  trunk  line  to  the  east  would  admit  of  coal 
being  delivered  in  the  Province  of  Manitoba  at  very  low  rates.  The  line  di^rerging 
to  the  south-west  would  serve  the  country  along  the  valley  of  the  Souris,  and,  if  ex- 
tended bevond  the  International  Boundary  line,  would  run  directly  to  the  Yellow- 
stone Valley,  and  would  render  it  practicable  in  the  future  to  tap  that  region  and 
draw  its  traflBc  into  Canadian  channels. 

The  extension  from  the  end  of  Contract  No.  48  (John  Ryan's  contract),  to  the  point 
referred  to  near  the  mouth  of  the  Little  Saskatchewan,  might  at  once  be  put  under 
contract  in  the  same  manner  thut  Contract  No.  48  itself  was  let.  As  soon  as  possible 
thereafter,  the  line  up  the  Little  Saskatchewan  and  to  tho  north-west  may  be  placed 
under  contract.  I  would  adviso  that  the  latter  line  be  located  as  a  cheap  surface 
line,  that  deep  excavations,  high  embankments  and  heavy  work,  with  the  view  of 
securing  low  gradients,  be  avoided.    That  the  great  aim  be  to  have  {the  rails  laid 
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through  the  district  with  any  reasonable  gradientrt  and  curves  that  can  be  worked 
by  light  trains,  of  cours<3,  taking  care  that  the  best  alignment  and  gradients  which 
the  peculiar  features  of  cho  country  will  admit  of  bo  secured,  without  unnocossarily 
increasing  the  expense.  I  would  aim  at  having  as  useful  a  lino  as  can  be  had,  and 
as  cheap  as  it  is  possible  to  make  it. 

The  length  of  this  line  would  be  somewhat  increased  by  taking  the  course  sug- 
gested. It  is  considered  that  this  disadvantage  would  bo  more  than  componsatud  by  the 
greater  breadth  of  fine  country  rendered  available  for  successful  soltloment.  The  line, 
besides  answering  colonization  purposes,  would  connect  probably  at  Nuthill,  with 
the  line  located  to  Yellowhead  Puss,  and  would  afford  facilities  for  construction  and 
settlement  in  the  direction  of  liklmontoii,  and  us  fur  as  tho  prairie  region  extends. 

I  respectfully  submit  this  suggestion  for  oonsidoralion.  Besides  niining  at 
securing,  without  delay,  a  through  communication  sufficient  for  all  present  purposes, 
and  affoi*ding  fmulu!  m  to  settlers  to  occupy  dosirublo  land,  the  project  has  in  view 
other  objects,  tho  importance  of  which  I  feci  assured  the  Govoriimont  will  recognize. 
The  adoption  of  tho  line  to  the  point  L  have  indicated  in  the  valley  of  the 
Assiniboine,  neai-  the  mouth  of  the  Little  Subkatchewun,  would  provide  150  miles  of  an 
excellent  trunk  line  leading  from  Winnipoir  and  Selkirk  to  ihecoul  deposits,  and  would 
to  that  extent  make  provision  for  the  suppTv  of  fuel,  where  no  timber  now  exists,  and 
and  thus  anticipate  a  wunt  already  sorelj'  f»  It  in  many  quarters.  The  laying  out  of 
a  city  at  the  point  mentioned,  and  tho  locatiuii  of  stulions  at  regular  inter- 
vals on  other  ungrantod  lands  along  the  lino,  would  secure  to  tho  Government,  all 
the  benefit  arising  from  the  enhanced  pri'je  which  would  be  given  to  the  land,  to 
assist  in  meeting  the  cost  of  the  railway. 

I  herewith  submit  two.pluns,  one  showi  ig  in  blue  the  ungrantod  blocks  of  land, 
ono  mile  square,  suitable  for  stations,  tlirouj  h  tho  Province  of  Manitoba,  and  as  far 
as  the  proposed  iowu  site  at  the  mouth  of  the  Little  Saskatchewan.  Tho  other  plan 
shows  the  severikl  linos  referred  to;  tho  ap  )roxiraale  lengths  as  compared  with  the 
old  located  line,  by  the  Narrows  of  Lake  Mmitobu  between  common  points,  Selkirk 
and  Nut  Hill— tie  latter  about  60  miles  west  of  Livingstone — may  thus  be  stated  : 

Selkirk  to  Nut  Hill. 

By  No.  1.  The  North- Western  Lino 350  miles. 

"        :i.  The  Western  Line BO.)     " 

"        .S.  The  Southern  Line 370    " 

"        4.  The  Narrows  of  Lake  Manitoba 330    " 

I  have  the  honor  to  be.  Sir, 

Your  obedient  servant, 

SANDFORD  FLEMING, 

Engineer-in-Chief. 


CANADIAN  PACIFIC  RAILWAY. 

Offk'e  op  thb  Enoineer-in-Chiep, 

Ottawa,  14th  June,  1819. 

Memobandum  op  Instructions  for  Mr.  Marcus  Smith. 

The  Hon.  the  Minister  has  authorized  the  undersigned  to  instruct  Mr.  Smith  to 
proceed  to  the  prairie  rogion  and  conduct  certain  explorations  and  surveys. 

These  explorations  and  surveys  are  continod   to   the  district  between  the  Red 
River  and  the  south  branch  of  the  River  Saskatchewan. 

The  object  of  the  examination  is  to  find  the  most  eligible  line  for  the  >•«•'  ^ay, 
having  in  view  its  passing  conveniently  near  the  greatest  extent  of  land  suitable  for 
settlement,  between  Selkirk  and  the  crossing  of  the  Saskatchewan,  about  latitude  62 
20'. 


260 


Mr.  Wm.  Murdoch  has  been  furnished  with  inatruotions  bearing  date  23rd  May 
last,  a  copy  of  which  is  attached.  Those  inRtrnctionn  cover  the  survoy  operations 
between  lied  Biver  and  the  western  boundary  of  Manitoba.  It  was  intended  to  direct 
Mr.  Murdoch,  on  the  completion  of  all  the  work  necessary  within  the  Province  of 
Manitoba,  to  extend  the  surveys  westerly  towards  the  Saskatchewan. 

It  is,  however,  advisable  to  lose  no  time  in  gaining  the  information  desired. 
Accordingly,  Mr.  Smith  is  instructed  to  proceed  at  once  to  the  district  referred  to. 
He  will  personally  uxplore  the  country  west  of  the  I'rovince  of  Manitoba,  to  deter- 
mine where  an  instrumental  survey  should  bo  made.  He  will  bo  supplied  with  assis- 
tants in  oMer  that  the  exploration  may  bo  followed  up  by  an  instrumental  survey. 

Mr.  Smith  has  already  made  some  explorations  in  this  district ;  he  will  the  more 
easily  determine  the  best  points  for  crossing  the  several  rivers.  Possibly,  he  could  at 
once  start  the  survey  party,  say  at  the  Little  Saskatchewan,  east  of  Port  Ellice,  thence 
to  work  westerly  in  a  direction  which  the  exploration  to  be  made  will  establish. 

In  the  event  of  this  instrumental  survey  being  commenced  at  the  Little  Sakatche- 
wan,  Mr.  Smith  will  send  information  to  Mr.  Murdoch  of  the  fact,  with  instructions 
to  extend  his  surveys  to  that  point,  and  there  form  a  connection  with  the  levels  and 
measurements. 

The  crossing  of  the  south  branch  of  the  main  Saskatchewan  by  the  located  line 
may  be  taken  as  the  extreme  westerly  objective  point.  Mr.  Smith  will  use  his  best 
efforts  to  find  the  best  line  that  can  be  had,  following  the  general  direction  of  the 
Touchwood  Hills,  and  passing  the  elevated  ground  to  be  met,  either  to  the  north  or 
south. 

Although  the  crossing  of  the  South  Saskatchewan  may  be  taken  as  the  westerly 
objective  point.  Mi .  Smith,  while  in  that  quarter,  will  sufficiently  examine  the  coun- 
try to  ascertain  if  any  ndvanLigo  would  be  gained  by  making  the  connection  with 
the  present  located  line  near  the  elbow  of  the  North  Saskatchewan. 

The  underaigned  is  aware  that  there  are  several  very  wide  and  deep  valleys  in 
the  country  to  be  traversed  west  of  the  liiding  Mountains,  but  he  feels  assured  that 
Ml-  Scnith  will  be  able  to  find  satisfactory  crossings,  if  such  exist;  and,  at  all  events, 
he  will  be  able  to  furnish  a  plan  and  profile,  from  actual  survey  of  the  best  line  which 
can  be  had,  between  the  crossing  of  tne  south  branch  and  of  the  main  Saskatchewan 
and  the  proposed  point  on  the  Little  Saskatchewan  referred  to. 

Lest  no  line,  in  every  respect  satisfactory,  be  found  south  and  west  of  the  Riding 
Mount  ias,  it  is  important  to  have  a  survey  made  to  the  east.  Mr.  Smith  will  accord- 
ingly instruct  Mr.  Murdoch,  after  completing  the  service  upon  which  he  is  now 
engaged,  and  closing  his  work  on  the  Little  Saskatchewan,  to  survey  a  lire  around 
the  south-westerly  end  of  Lake  Manitoba,  passing  Dauphin  Lake  to  the  east,  or  to 
the^west,  as  may  seem  best,  and  connecting  with  the  located  line  at  the  most  conven 
ient^point  between  the  narrows  of  Lake  Manitoba  and  Northcote. 

These  several  surveys  completed,  and  plans  and  profiles  prepared,  wo  shall  have 
definite'information,  which  will  admit  of  a  comparison  of  three  main  routes  between 
Selkirk^and  a  common  point  on  or  near  the  south  branch  of  the  main  Saskatchewan. 

Mr!  Smith  will  find  in  Mr.  Murdoch's  instructions  and  the  accompanying  letters 

ull  particulars  with  regard  to  the  system  of  procuring  supplies,  making   payments 

and,keeplng  accounts.     Ho  will  observe  that  the  Purveyor's  Branch  is  abolished,  and 

that'the^engineer  conducting  the  survey  is  himself  now  held  reponsible  for  the 

expenditure.    Mr.  Smith  will  be  required  to  accominodato  himself  to  the  change. 

The  Hon.  the  Minister  has  selected  the  following  usnistauts  to  accompany  Mr. 
Smith. 

W.  D.  Baeolay, 
E.  MoNiooL, 
L.  Desbribat, 
M.  Habbis. 

Mr.  Smith  will  forward  pmgrebS  reports  as  frequently  as  possible. 

SANDFOED  FLEMING. 

Engineer-inrChief, 
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Kkport  or  SaavETs  and  Explorations  bktwebn  Red  River  and  the  South 
Sahkatohewan,  by  Mr.  Marocs  Smith. 


Sandpord  Flehinq,  Esq., 

Enginoer-in-Chief. 


Canadaian  PAciifin  Railway, 

Ottawa,  February  25th,  1880. 


NG, 
'.er-inrChief. 


Sir, — Tn  a  memorafidum  dated  June  14th,  1879,  addressed  to  rae,  you  stated  that 
the  Honorable  the  Minister  hod  authorized  you  to  instruct  mo  to  proceed  to  the 
prairie  region  and  conduct  certain  explorations  and  surveys. 

Those  explorations  ond  siirveys  were  confined  to  the  district  between  the  Rod 
River  and  the  south  branch  of  the  River  Saskatchewan. 

The  object  of  the  examination  was  to  find  the  most  eligible  line  for  the  railway, 
having  in  view  its  passing  conveniently  near  the  greatest  extent  of  land  suitable  for 
settlement  between  Selkirk  and  the  crossing  of  the  Saskatchewan. 

Mr.  Wm.  Murdoch  had  already  reached  Winnipeg  in  charge  of  ,a  party  to  make 
the  location  survey  of  the  lino  between  Red  River  and  the  woslorn  boundary  of  the 
Province  of  Manitoba,  a  distance  of  about  100  miles. 

Another  party  was  formed  in  Ottawa  to  continue  the  surveys  westward  from 
that  point,  and  they  left  on  the  19th  June  in  charge  of  Mr.  W.  D.  Barclay.  I 
reached  Winnipeg  on  (.he  2Hlh,  and  spent  severul  days  with  Mr.  Murdoch  examining 
the  country  in  the  neighborhood  and  making  arrangements  for  the  employment  of 
his  stafi* during  the  season. 

Meniitimc  Mr.  Barclay  was  engaged  purchasing  supplies,  horses,  carts,  &c.,  and 
hiring  the  necessary  teamstera  and  axemen,  which  he  completed  on  the  8th  July. 
For  several  weeks  preceding  this  date  the  rainfall  had  been  excessive,  and  the  roaa^ 
in  many  places  on  the  low  lands  of  the  Province  of  Manitoba  were  almost  impassable. 

Taking  advantage  of  the  high  water  in  the  Ahsiniboino,  steamboats  wore  navi- 
gating that  River,  for  the  fii*st  time,  as  high  up  as  Fort  Ellice.  to  which  the  distance  by 
road  from  Winnipeg  is  about  210  miles,  but  by  the  Assiniboine  it  is  estimated  to  be 
fully  700  miles. 

After  duo  consideration  I  came  to  the  conclusion  that  as  it  would  effect  a  con- 
siderable saving  in  time,  it  would  bo  true  economy  to  send  the  party  with  all  their 
plant,  supplies  and  baggage  on  to  Fort  Ellice  by  steamboat.  This  would  also  give  us  an 
opportunity  of  seeing  the  country  in  the  vicinity  of  the  Assiniboine. 

In  the  summer  of  1877  an  examination  had  been  made  of  the  valleys  of  the 
Little  Saskatchewan,  Bird-tail  Creek,  Shell  River  and  the  Assiniboine,  within  cer- 
tain limitii,  the  result  of  which  is  desciibetl  in  full  in  the  Annual  Report  of  the 
Minister  of  Public  Works  for  that  year,  where  it  will  be  Foen  that  a  feasible  crossing 
of  the  valley  of  the  Little  Saskatchewan  was  found,  but  those  of  Bird-tail  Creek 
and  the  Assiniboine  (at  the  mouth  of  Shell  River)  would  involve  works  of  such 
magnitude  in  bridging,  that  from  all  the  information  obtained  up  to  that  time,  it  did 
not  appear  advisable  that  any  altei-ation  should  be  made  in  the  line  as  located  in  that 
distinct. 

It  was  now  proposed  to  examine  the  country  for  a  line  further  to  the  south,  so  as 
to  strike  the  valley  of  the  Assiniboine  below  the  mouth  of  Bird-tail  Creek,  and 
then  cross  that  stream  near  its  confluence  with  the  Assiniboine,  in  the  valley  where 
the  banks  ai'o  low,  and  avoid  Shell  River  altogether. 

We  left  Winnipeg,  July  8tb,  on  the  steamer  "  Marquette,"  Captain  Weber,  and 
travelled  day  and  night  till  we  reached  the  Grand  liapids,  15  to  20  miles  above  the 
mouth  of  the  River  Souris,  which  wo  could  only  pass  in  daylight.  On  nearing  the 
mouth  of  Bird-tail  Creek,  Captain  WobL>r  kindly  tied  up  the  boat  over  night  so  as 
to  give  us  an  opportunity  of  examining  the  slopes  of  the  valley  between  that  and 
Fort  Ellice  in  daylight,  which  wo  did  from  the  ujjper  dock  of  the  steamer,  and  pro- 
jected the  course  for  the  line  at  the  only  feasible  point  for  descending  from  the  level 
of  the  plateau  to  the  bottom  of  the  valley,  with  favourable  gradients. 
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The  Assiniboine  from  Winnipeg  to  Portage  la  Prairie  reHombles  the  Rod  River, 
varying  from  15  to  30  feet  below  Iho  level  of  tne  prairie,  the  nlopos  to  the  river  being 
generuTly  clothed  with  oak,  elm,  poplar,  etc. 

From  Portuj^e  la  Prairie  westward  the  gradient  of  the  river  varies  voir  little, 
but  the  country  riuea,  and  thus  a  valley  of  very  consideiable  iepth  is  f'orrao  '.,  vary- 
ing from  two  to  three  miles  iu  width ;  the  river  moapderinj;  from  bank  to  bank 
inoreoBos  its  length  in  places  to  throe  or  four  times  that  of  tht  valley. 

Nour  tho  western  boundary  line  of  the  Province  of  Man  toba,  the  river  crosseu 
the  slope  or  stenpo  by  which  the  country  rises  from  the  low  hvei  of  Manitoba  to  the 
next jpiatoau,  wnich  is  several  hundred  foot  higher. 

The  banks  of  tho  valley  are  very  high  in  this  neighbourhood,  rising  from  200  to 
over  300  feet  above  tho  level  of  the  river.  The  soil  is  sandy,  and  where  the  river 
strikes  tho  foot  of  tho  slopes,  heavy  land  tlips  have  occurred.  The  valley  is  two  to 
three  miles  wide,  swampy,  with  clumps  o)' willows  and  is  generally  unfit  for  cultiva- 
tion.   Th'e  slopes  are  covered  with  oak,  3  m,  poplar  and  some  spruce. 

From  the  mouth  of  the  iSouris  River  up waras  the  As8inil)oine  has  risen  nearly 
to  the  level  of  the  plateau ;  its  banks  are  hw,  and  fine  stretches  of  prnirie  are  soon  on 
each  side.  At  the  Grand  Rapids,  about  12  miles  in  a  direct  line  abova  the  mouth  of 
the  Souris,  the  banks  are  about  6  to.lO  feet  high  and  the  valley  lias  almost  disappeared, 
only  a  gentle  rise  from  tho  river  to  the  prairie  level  is  visible  to  tho  eye.  Above  the 
rapids  tho  great  trail  to  the  hunting  grounds  of  the  south-west  croi-ses  the  Assini- 
boine. The  soil  of  the  prairie  here  appears  good,  but  probably  it  is  rather  light,  as 
the  banks  of  the  river  contain  a  considerable  quantity  of  gravel. 

We  reached  Fort  Ellico  on  the  15th  July,  and  commenced  the  survey  the  next 
day  at  the  junction  of  the  Qu' Anpello  and  Assinibo'  le  Valleys,  about  bur  miles  above 
Fort  EUice.  I  remained  with  the  party  till  the  19)  ,  at  which  time  they  had  com- 
pleted about  15  milas  of  survey,  down  tho  valley  of  the  Assiniboine  and  obtained 
BuflScient  information  to  project  a  feasibio  lino  eastwai-d  to  the  bo  mdary  line  of 
Manitoba,  where  they  expected  to  meet  Mr.  Murdoch's  party  and  join  the  surveys 
about  half  a  mile  north  of  the  fourth  base  lino. 

The  soil  east  of  the  Assiniboine  on  the  main  trail  from  Bird-tail  Creek  to  Fort 
Ellico  and  extending  southward  to  the  AMiniboine,  is  good,  but  largely  mixed  with 
drift  boulders  which  will  cause  a  groat  deal  of  labour  and  some  years  to  remove  or 
thin  sufficiently  to  allow  the  land  to  bo  worked  freely. 

Before  proceeding  with  the  description  of  the  country  west  and  north  of  Fort 
Ellico,  I  must  invite  your  attention  to  tho  excellent  map  of  part  of  tie  North-West 
Territories  prepared  by  tho  Survoyor-Goncral,  and  published  by  the  Bight  Honorable 
the  Minister  of  tho  Interior,  a  copy  of  which  I  send  you  herewith,  which  will 
enable  j'ou  to  follow  the  description. 

I  now  formed  a  small  party  for  a  gonoial  examination  of  tho  country  westward, 
and  wo  commonced  at  the  Assiniboine,  lollowing  the  west  side  of  the  valley  up  to  the 
Bod  Deer  Horn  Crook,  with  the  view  of  carrying  the  lino  np  that  valloy  to  tho  level 
of  the  plateau,  but  found  it  impracticablo.  I  then  examined  the  valley  of  the 
Qu'Appelle  np  to  tho  Big  Cut  Arm  Rivor,  and  the  latter  up  to  tho  crossing  of  the 
main  cart  trail  to  Carloton  and  Battlofoi-d.  The  only  feasible  line  I  found  would 
commence  near  the  confluence  of  the  Rivers  Qu'Appelle  and  Assiniboine  and  ascend 
gradually  the  northern  slope  of  the  Qu'Appelle  valley  for  six  miles,  with  a  gradient 
of  50  feet  per  mile,  where  the  line  would  roach  the  level  of  the  prairie  at  a  point 
300  feet  above  that  of  the  valloy. 

There  would  be  some  rather  heavy  excavation  on  this  length,  but  the  material  of 
the  slopes  is  fine  sand,  which  could  be  moved  cheaply. 

The  soil  west  of  Assiniboine  and  north  of  the  Qu'Appelle  is  very  poor  and  sandy ; 
west  of  the  Big  Cut  Arm  River  it  improves  a  little,  but  is  still  light,  and  the  ground 
is  indented  with  numerous  small  ponds.  This  is  the  general  character  jf  the  country 
between  the  Qu'Appelle  and  the  main  cart  trail  to  Carloton,  until  reaching  the 
Pheasant  and  File  Hills,  the  rise  of  which  is  scarcely  perceptible  to  the  eye,  but  they 
are  partly  covei'ed  with  groves  of  aspen,  and  the  soil  is  deeper  than  on  the  open 
prairie.    This  is  generally  the  case  wlierever  these  woods  oooor. 
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There  is  a  broad  bolt  of  fine  country,  dotted  with  groves  and  clumps  of  poplar, 
givin;;  t^-o  country  a  puikliko  apponninco,  HlrcU-hini^  Jrom  tho  Qu'Apnello  Lnkos 
northward  by  the  ea«torn  slope  of  the  Touchwood  Hills  and  tlio  Fishing  Lake  to  the 
head  waters  nf  the  Ro'l  Deor  tiivor.    Tho  soil  Ih  gcneriiily  ii  ll^fht  loam. 

The  valloy  of  iho  Qu'Appcllo  at  tho  lower  end  if  naiidy,  but  iHiforo  reaching  tho 
Big  Cut  Arm  tho  soil  improves,  and  wo  saw  lino  cropi^  of  grass  which  would  make 
good  hay.    Tho  valley  is  a  milo  to  a  milo  and  n-ha)f  wi'lo,  and  tho  river  about  80  foot. 

Near  tho  Roman  Catholic  Missioi),  on  tho  Qu'Appoilo  Lakes,  thon«  iH  a  consider- 
able number  of  half-breeds  and  Indians,  s(iuuttcd  up  and  do^v'ii  tlio  vnlluy.  In  tho 
spring  they  cultivate  small  patches  of  land,  whiih,  in  tho  autim  inpliesthom  with 
vegetables  and  corn  lor  the  winter,  and  in  tho  summer  they  hunt  L  i<  Ao  on  tho  great 
plains. 

A  good  example  is  sot  them  by  Fathers  Germain  and  Ilugom'  nd,  who  themselves 
cultivate  a  very  larc'c  garden,  raising  all  kinds  of  vegolahlos  d  sot  •  fruits,  hv,  u  as 
red  currants,  etc.  They  al.>«o  raise  considerable  quantities  i  ^<rain,  and  h^d  barley 
cut  and  stored  or.  "^th  July,  when  I  visited  them.  Thoy  complainoc  of  a  scarcity  of 
hay  grass,  ani.  >  ;  mowini'  coai-se  swamp  grass  five  tv.  six  nlilo^'  fi.  ;-i  the  Mission. 
The  good  Fathers  loaded  my  buck-board  with  vegelablts,  w' !.n  wo  bubsoquontly 
ibnnd    '  .  y  acceptable. 

On  the  28th  July  we  resumed  our  survey,  taking  a  noith  west  f'r^nrse  from  Fort 
Qu'Appello,  as  shown  on  tho  map,  passing  nearly  midw.ay  hetvvooti  the  Touchwood 
Hills  and  the  River  (,>u'Appelle  and  its  tributary,  L<.ng  Lake. 

We  crossed  some  tracts  of  good  land,  but  gonoraiiy  the  soil  is  not  deep,  resting 
on  a  stratum  of  gravtl  and  s.inJ,  and  it  soon  became  difficult  to  find  water  for  the 
horses  and  for  culinary  purposes. 

About  40  miles  from  Fort  Qu'Appello  wo  crossed  a  lumpy  couiUry  indented  with 
numerous  small  ponds,  around  which  are  clumps  of  poplar;  shortly  afterwards  we 
saw  the  Egg  Hills,  ten  to  twelve  miles  to  tho  south-west.  The  country  became  less 
broken,  but  still  rolling,  and  at  50  miles  we  entered  on  a  bare  prairio,  not  a  bush  to  bo 
soon  as  far  as  the  eye  could  roach.  Wo  were  nearly  abrea.st  of  the  west  end  of  the 
Touchwood  Hills,  and  entering  on  that  dreary  alkaline  plain  which  is  almost  a  desert, 
the  soil  only  yielding  a  scant  pasturage.  This  dreary  plain  extends  from  tho  Touch- 
wood Hills  wostwatxl  nearly  to  the  South  Saskatchewan,  southward  to  Long  Lako 
and  the  range  of  hills  which  stretch  from  tho  head  of  it  to  tho  South  Saskatchewan, 
northward  beyond  the  telegraph  line,  and  eastward  around  tho  Quill  Lakes. 

The  range  of  hills  bolwoen  tho  head  of  Long  Lako  and  tho  Saskatchewan  is 
broken  up  into  detached  groups,  rising  abrujitly  200  to  500  feet  above  the  level  of  tho 
plain;  they  are  entirely  bare,  not  tho  smallest  bush  to  bo  seen,  but  there  are 
numerous  ponds  and  lakelets,  some  of  them  containing  good  water,  others  are  very 
salt  or  alkaline.  Along  tho  northorn  edge  of  this  range  there  is  a  narrow  strip  of 
fine  land,  well  watered,  and  wo  saw  several  herds  of  doer  upon  it. 

We  struck  the  South  Saskatchewan  near  the  north  end  of  tho  Moose  Woods. 
Wo  had  been  some  days  wiihouL  wood  for  cooking,  and  very  short  of  water;  that 
which  wo  did  obtain  from  nearly  dried  up  ponds  and  wore  forced  to  mm  was  abomin- 
able, and  some  of  tho  party,  as  well  as  tho  hors'.s,  suHerod  from  it.  Even  tho  Wol- 
verine Crook,  which  lises  away  to  tho  north  of  xi.c.  telegraph  line,  where  the  water 
is  sweet,  becomes  before  it  roaehas  Long  Lako  to  some  o.xtoiit  impregnated  with 
alkali,  though  it  is  still  fresh  enough  to  no  fit  for  use. 

We  did  not  cross  the  river  at  this  point,  but  subsequently  learned  that  the 
country  to  tho  west  of  the  river  is  of  tho  same  character,  tho  soil  being  light  and  poor 
up  to  tho  Eagle  Hills,  along  the  foot  of  which  there  is  a  narrow  strip  of  good  land, 
which  in  the  course  of  time  has  been  washed  down  by  the  rains  from  tho  slopes  of 
these  hills. 

We  followed  the  right  bank  of  tho  rivor  northward  to  tho  Carleton  cart  trail, 
'^he  soil  is  poor,  end  for  some  three  or  four  milos  back  from  tho  river  it  is  thickly 
strewed  with  boulders,  forming  mounds  and  long,  low  ridges  closely  packed.  Qbe 
river  here  is  hor^  40  to  80  feet  below  the  level  of  the  country ;  there  is  not  much 
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valley,  but  occasional  low  flats  encircled  by  bends  of  the  river,  with  high  blafBs  on 
the  opposite  sides,  alternately. 

Between  the  ferry  and  Fort  CarleLon  several  families  have  settled  since  I  passed 
across  in  1 87*7,  and  quite  a  village  at  Duck  Lake  clustered  around  the  trading  es- 
tablishment of  Mesurs.  Stobart,  Eden  &  Co.  This  firm  has  under  cultivation  a  con- 
siderable quantity  of  land,  and  wo  saw  a  fine  field  of  wheat  beginning  to  ripen  when 
we  passed  it  on  the  8th  of  August. 

We  reached  Fort  Carleton  the  same  day  and  remained  there  until  the  11th  to 
reet  the  horses  and  replenish  our  stores,  during  which  time  I  enjoyed  the  hospitality 
of  L.  Clarke,  Esq.,  Chief  Factor  of  the  Hudson's  Bay  Company  at  this  station. 

Ml".  Clarke  has  been  long  stationed  at  various  posts  in  the  northern  region,  and 
from  him  I  obtained  much  valuable  information  respecting  the  country. 

At  Fort  Carleton  the  peninsula  or  tongue  of  land  lying  between  the  two  branches 
of  the  Saskatchewan  is  about  18  miles  wide,  and  varies  but  little  from  this  for  40 
milos  down  to  the  heart  of  the  Prince  Albert  settlement,  opposite  Sturgeon  Biver, 
which  falls  into  the  North  Suskulchewan. 

Near  Port  Carleton  the  soil  is  rather  light ;  thence,  on  the  trail  to  Prince  Albert 
for  the  first  18  miles  we  passed  over  u  pleasant,  slightly  rolling  country  of  prairie 
interspersed  with  groves  of  poplar ;  soil  variable,  but  generally  of  a  light  loam.  We 
then  crossed  a  sand  belt  four  miles  wide,  covered  with  jack-pine  and  a  few  Prince's 
pine.    It  is  said  the  grasshoppers  have  never  crossed  this  belt. 

Immediately  beyond  this  the  soil  improves,  and  scattered  homesteads  appear.  At 
about  30  miles  the  trail  crosses  Red  Deer  Creek ;  the  soil  beyond  this  increases  in 
richness,  and  the  homesteads  are  more  numerous.  The  main  settlement  is  on  a  low 
flat  opposite  Sturgeon  River,  where  there  are  two  chui-ches — Episcopalian  and  Pres- 
byterian, and  the  Bishop  of  Saskatchewan  has  his  residence  there.  The  Hudson's  Bay 
Company  have  a  trading  post,  and  there  are  other  stores,  blacksmiths'  and  carpen- 
ters' shops,  &c.  But  the  life  of  the  settlement  is  the  saw  and  grist-mill  owned  and 
managed  by  Captain  Moore. 

Farm  homesteads  at  intervals  extend  down  the  banks  of  the  north  branch  of 
the  river  to  the  forks,  and  there  is  a  settlement  on  the  south  branch  principally 
of  half-breeds.  These  settlements  are  rapidly  increasing;  on  our  way  out  we  passed 
more  than  100  people  in  one  band  going  to  settle  there. 

The  soil  is  a  rich  light  loam  which  produces  crops  of  wheat  averaging  30  bushels 
to  the  acre.  There  are  occasional  low  level  flats  on  the  margin  of  the  river ;  farther 
inward  the  land  rises  fully  200  feet  above  the  level  of  the  river.  It  is  rather  lumpy 
and  rough,  broken  with  numerous  ponds  and  lakelets  fringed  with  aspen  and  willows. 

These  high  lands  cost  more  labor  to  get  them  under  cultivation,  but  I  was 
informed  they  produce  better  crops  than  the  low  flats.  On  the  uncultivated  lands 
the  natural  crops  of  grass,  wild  peas  and  vetches  were  so  heavy  that  when  we  left 
the  trail  we  found  great  difficulty  in  forcing  our  way  through. 

About  18  milos  above  the  forks  the  peninsula  is  crossed  by  another  sand  belt  about 
four  miles  wide,  covered  with  jack-pine.  On  the  point  of  the  peninsula  there  are  two 
homesteads  on  which  there  were  good  crops  of  wheat  nearly  ripe,  and  good  kitchen 
gardens.  Mr.  Beads  who  has  resided  there  for  some  years,  informed  me  that  the  ice  on 
the  south  branch  generally  leaves  about  the  15th  April,  and  on  the  north  branch  a 
week  later.  He  described  the  country  north  from  the  forks  of  the  river  as  level  and 
fertile,  being  mixed  prairie  and  woods  for  some  12  to  15  miles  back  to  the  great 
forest  of  spruce,  pine  and  tamarac  which  bears  away  to  the  northwest. 

Fi'om  tne  forks  down  to  Fort  a  la  Corue,  we  found  the  soil  rather  sandy  in  some 

? laces  near  the  river,  but  farther  back  it  is  fully  equal,  if  not  superior,  to  that  at 
rince  Albert.    On  the  Paonan  Creek  there  are  several  faim  homesteads  taken  up. 
Mr.  Goodfellow,  the  Hudson's  Bay  Company's  agent  nt  Fort  t\  la  Corno,  stated 
that  the  land  is  good,  and  portly  wooded  on   both  sides  of  the   river  down  to 
Nepowewin  Point,  about  36  miles,  where  the  solid  forest  begins. 

August  16th.  We  travelled  southward  from  Fort  A  la  Come  to  Root 
TtivAr,  and    up   the   banks   of  the    latter   to   its    outlet   from   Waterhen   Lake. 
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Here  wo  found  sovoral  HeIdH  of  wlient  with  vary  lioiivy  crops  nearly  rino,  imd  two 
farm  lioinosteails.  I  examined  tho  well  atoneof  thoin  and  found  a  depth'of  6  feot 
of  black  uiotild  on  iho  lop.  with  Ki  foot  of  stiff' clay  loam  to  the  bottom  of  tho  woU. 
•  Mr.  Robinson,  tho  projjnoLor,  iiil);med  mo  that  this  summer  there  wore  fourtoon 
farms  seiocted,  and  a  numbor  of  settlers  were  cominp;  in  next  spring. 

Lo(.)kin,::  .-onthward  from  this  point  the  daWc  outline  of  tho  poplar  woods  that 
crown  tho  i  idijonl' the  f^iisquia  Range  was  soon  some  i8  miles  distant,  but  the  rise 
of  the  slop(>  was  t-cairely  perceptible  to  tho  oyo.  Thoro  is  an  Indian  cart  trail  from 
the  lako  iMntiin','  oaaL  to  Stony  Creek,  about  25  to  30  milos  whore  tho  groat  forest 
of  spruce  and  tamarac  commences  and  extends  far  away  to  the  north-east.  The 
spruce  trees  are  said  to  run  from  two  to  throe  feet  diameter,  and  make  very  fine 
lumber. 

We  started  from  the  lake  on  a  course  south  30"  oast,  bearing  for  Little  Quill 
Lake,  and  reached  the  summit  of  the  range  without  difficulty,  about  19  miles  from  iho 
lako,  ir>  whieli  tho  rise  is  less  than  200  foot.  Tho  surface  of  tho  ground  is  very 
uniform,  the  soil  of  the  richest  quality  and  several  foot  in  depth,  it  is  equal  to  the 
best  parts  of  Manitoba,  chiefly  prairie,  with  scattered  clumps  of  poplar  and  willow 
till  near  the  bummit  ot  tho  ridge,  which  is  nearly  all  covered  with  a  forest  of  po])lars. 

On  the  southern  slope  we  met  with  so  much  fallen  timber  where  the  woods  had 
been  burnt  that  we  had  to  turn  back,  not  having  sufficient  force  to  cut  a  way  through 
for  the  carts. 

We  went  due  west  along  the  northern  slopo  of  the  Basquia  range  till  we  struck 
a  great  marsh  in  tho  form  of  an  L,  the  length  of  tho  aims  being  about  ten  miles  each 
and  throe  to  foui'  miles  broad.  Waterhen  Lako  is  on  tho  north  arm  and  the  outlet, 
Root  River,  about  30  feet  wide,  is  at  the  angle.  We  followed  up  the  stream 
which  flows  into  the  north  ai-m  ;  it  rises  to  the  south  of  tho  range  and  flows  through 
a  depression  south  of  Minitchinass  Hill.  Tho  ascent  through  tho  pass  is  very  easy, 
but  the  sides  are  rather  rough,  covered  with  brush  and  indonled  with  lakelets. 

On  reaching  the  main  trail  from  Carleton  wo  followol  it  south-eastward  to 
Humboldt  telegraph  station,  thence  wo  travelled  by  the  telegraph  lino  about  20 
miles  to  the  point  where  it  is  crossed  by  the  trail  to  Fort  Polly.  Wo  followed  tho 
latter  to  the  Quill  and  Fishing  Lukes,  making  occasional  divei'sions  right  and  loft, 
thence  we  took  a  south-east  course,  paiallel  to  tho  White  Sand  River  and  five  to 
eight  miles  north  ot  it  till  we  struck  tho  trail  from  Qu'Appollo  to  Fort  Polly  near 
tho  bend  of  tho  River. 

The  country  between  Minitchinass  and  ilumloldt  station  is  lumpy  and  brokoii 
with  ponds  and  lakelets  of  alkaline  water.  Tho  soil  iigonei-ally  poor  and  continues 
so  westward  to  tho  bond  of  the  North  Saskalchow.tn. 

Between  Humboldt  and  tho  (Jnill  Lakes  the  couiilry  is  variable,  in  some  iilaces 
low  and  swampy,  where  there  is  much  willow  brush.  But  eastward  of  the  point 
whore  the  trail  cros-ies  tho  telegraph  line  tlieroare  seveial  milos  of  boaiitil'iil  pai'kliko 
country,  tho  trail  wynding  in  ojton  glades  hetween  groves  of  uspen.  Bef'oie  iviieliing 
tho  Big  Quill  Lake  .vo  caine  .ipon  an  open  alkaline  phiin,  extending  nortlnvard  to  tho 
telegraph  lino  ;  tliis  c^iitiiuies  eastward  iieai'ly  to  I'V-hiii;.';  Lake,  and  jnuliahly,  alio, 
to  some  considerabl'j  distimco  north  of  tho  Quill  Lnkos. 

Taking  the  telegraph  line  fr^un  iluinboldt  lo;i  point  20  miles  cist  ()rrji\iii;^st.)ne  as 
a  base,  and  oxtondini:;  a  line  due  north  fro:n  the  foiiner  |i(iiiil  to  the  forks  of  the  Sas- 
katchewan, about  75  miles,  and  from  tho  latter  point  also  due  norili  a  hundred  miles,  it 
would  inchulo  an  area  of  U,0>i0  square  miles,  or  nearly  !),00i>,000  a(  re  ,  a  very  laigo 
proportion  of  which  is  land  of  tlie  host  qiialiiy  of  mi.s'od  ].nurio  and  bush,  and  lit  for 
immodiat  ^  settlement.  Tho  biilaiico  is  chiefly  f  )ie  t  of  spruce  ard  tamaruc,  but  c  iii- 
taining  some  tine  tracts  of  land  for  cultivaUon  when  elonird. 

South  of  tho  telegraph  li.'.e,  the  nn,  Idian  i);issi:ii(  hciween  tho  Quill  Lakes 
and  across  tho  Touchwood  Hills  to  the  (iu'Ajipelle,  would  indicate  very  nearly  the 
western  limits  of  tho  good  lands  in  this  region  ;  and  another  meridian  extending 
southwards  from  a  point  near  Fort  Polly  to  tho  Qu'Apiiollo,  would  murk  tho  eastein 
limit,  touching  tho  bolt  ol'  sandy  soil  on  the  borders  of  tho  Assiniboino.  This  would 
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embrace  an  area  of  10,000  square  miles,  or  6,400,000  acres,  a  very  large  proportion 
of  which  is  gooil  soil  and  eligible  for  sottlomont.  The  northern  portion  of  it  is  park- 
liko  rolling  land,  well  watered  and  partially  wooded  with  poplar;  the  soil  is  sandy 
loam.  The  southern  part  is  chiefly  prairie  and  the  soil  is  a  light  loam  ;  on  nearing 
the  Qu'Appello  it  is  i)oor  and  sandy.  The  Quill  Lakes  are  strongly  alkaline,  but  the 
streams  running  into  them  from  the  north  are  fresh  water.  Fishing  Lake  and  the 
numerous  streams  between  it  and  the  Assiniboine  are  also  fresh. 

Wo  followed  the  trail  from  the  bend  of  the  White  Sand  River  to  Fort  Pelly,  and 
thence  southward  by  the  trail  to  Fort  Ellice,  running  parallel  to  the  Assiniboine  and 
from  three  to  six  miles  west  of  it. 

The  valleys  of  the  While  Sand  and  Assiniboine  Rivers  merge  into  one  and  form 
an  cxteiisivo  low  level  pl.nin  on  which  there  is  an  Indian  Reserve.  At  the  confluence 
of  the  two  I'ivci's  the  foinior  is  about  80  feet  and  the  latter  100  feet  wide  and  the 
banks  about  2,0  feet  liigh.  For  (iO  miles  along  the  trail  from  Fort  Pelly  the  soil  is 
light,  some  portions  of  it  swampy  and  dotted  with  ponds  fringed  with  willows.  On 
the  last  50  miles  to  Fort  Ellice  it  is  pure  gravel  covered  with  a  thin  sod,  making 
excellent  roads  but  poor  pasture. 

From  Fort  Ellice  eastward  to  the  boundary  of  Manitoba  the  distance  is  about  100 
miles.  South  of  the  Assiniboine  up  to  the  International  Boundary  we  did  not 
examine  but  were  informed  that  there  are  some  good  agricultural  lands  on  the  Souris 
and  at  other  points. 

North  of  the  Assiniboine  the  country  rises  gradually  and  imperceptibly  to  the 
eye  up  to  the  crown  of  Riding  Mountain,  2,000  feet  above  the  level  of  the  sea.  The 
southern  poitiou  of  thin  district  is  chiefly  prairie,  the  soil  good  but  light  in  some 
places,  and  In  others  largely  mixed  with  boulders.  The  depth  of  the  soil  increu&es 
northward  and  its  quality  changes  to  u  heavy  loam  well  suited  for  permanent  wheat 
growing;  groves  and  belts  of  poplar  become  frequent  and  ultimately  merge  into  a 
solid  forest,  in  which  there  are  good  spruce  and  tamarac. 

The  north-eastern  slo])Cs  ol  Riding  and  Duck  Mountains  are  precipitous,  and  the 
flat  between  them  and  Lukes  Manitoba  and  Winnipegosis  is  generally  marshy,  inter- 
sected with  sand  and  gravel  ridges  covered  with  spruce,  tamarac  and  some  maple. 

From  Fort  i'lllico  up  the  ea.st  side  of  the  Assiniboine  to  Shell  River,  is  a  belt  of 
gravel  ridges,  evidently  a  former  beach  or  river  bed,  some  10  miles  wide,  covered 
with  a  thin  i-od,  Between  that  and  Bird-tail  Creek  the  southern  part  is  a  flne  prairie 
and  (ho  northern  a  dense  poplar  bush.  North  of  Shell  River  and  extending  from  the 
Assiniboine  to  the  base  of  Duck  Mountain  is  a  beautiful  inclined  plain,  partially 
wooded,  and  ilic  ^oil  is  very  rich,  especially  near  Big  Boggy  Creek  where  we  saw 
ver}'  heavy  crops  of  wild  peas  and  vetches. 

The  Ducli  and  Riding  Mountains  are  separated  by  a  deep  valley  over  a  mile  in 
width,  with  fine  .oil  in  liie  bottom.  The  slope  of  the  latter  is  heavily  wooded  but 
that  of  Duck  Mountain  is  open  pasture  ami  more  precipitous  on  the  south-west  side. 
On  the  north  silo  thcrouie  bolts  of  spruce  and  tamarac. 

Ill  this  general  description  it  will  be  understood  that  in  detail  there  will  be 
found  tracts  of  good  land  in  those  districts  where  the  soil  is  generally  represented  us 
]wor  tiud  vice  veys(t.  Tlioio  is  great  variation  in  the  character  of  the  country  .ind 
the  soil rt.  in  the  southern  side  of  the  licit  above  described  the  country  is  chiefly 
prairie  and  the  soil  light  or  shallow,  with  a  subsoil  of  sand  and  gravel,  so  that  the 
croj)s  rijion  oarl^',  but  there  is  a  deticioncy  of  good  water  and  hay  lands,  and  the  grass 
is  in  gontial  short.  Northward  llio  country  is  well  supplied  with  fresh  water,  and 
there  are  groves  and  belts  of  poplar  suitable  for  fuel  and  fencing.  On  the  northern 
side  of  ilic  bolt  these  merge  into  dense  foro.its  and  are  mixed  with  spruce,  tamarac, 
and  some  pine  suitable  for  lumber  for  building  and  other  purposes.  Moat  of  the 
country  on  the  nortliern  half  of  the  bolt  has  been  covered  with  woods,  so  that  the 
surface  is  rougher  and  will  require  more  labour  in  cultivating.  But  the  soil  is  deeper 
and  slrongor  and  yicids  very  heavy  crops  of  wheat  and  other  cereals,  which  are  two 
or  three  weeks  later  in  ripening  than  on  the  southern  half  near  the  Qu'Appelle.  The 
natural  crops  of  grass,  wild  peas  and  vetches,  northward,  aie  very  heavy.    Thisgrout 
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variety  will  facilitate  settlomoni,  as  it  aft'oids  a  choice  of  soils  and  other  conditions  to 
suit  people  of  various  partialities. 

From  Fort  Kilice  we  travollod  eastward  to  the  elbow  of  the  Litllo  Saskatchewan, 
where  we  arrived  nn  the  8th  Sejitombor,  and  learned  that  the  surveying  party  were 
at  Tanner's  Crossin<^  of  the  Little  Saskaichewan.  They  had  completed  the  first  line 
from  Port  Ellice  to  the  boundary  ofManitoba,  1 10  milen,  and  were  running  a  hocond  line 
from  that  point  norlh-wostwai-d  that  I  liad  piojeclcd  before  leaving  the  party  at  Fort 
Ellice  ten  weeks  previously. 

During  this  time  we  hac'  travelled  fully  1,000  miles,  in  great  part  without  a 
trail,  and  made  a  general  examination  of  the  country  north  and  south  of  the  main 
cart  trail  to  Fort  Carleton  and  Battleford,  which  crosses  the  Touchwood  Hills.  This, 
together  with  the  examination  made  by  Mr.  Lucas  and  myself  in  1877,  has  enabled  me 

to  lay  down  a  line  on  the  map  herewith  (groen  dashes )  showing  very  nearly 

the  centre  of  the  great  fertile  agricultural  belt  which  stretches  from  Manitoba  to  the 
Rocky  Mountains,  and  north-westward  along  tlie  base  of  the  latter  beyond  the  Peace 
River,  witli  a  branch  southward  from  Edmonton. 

It  appears  to  me  that  the  line  of  the  Pacific  Railway  should  bo  located  as  near 
to  this  as  practicable  and  expedient,  with  this  view  I  gave  Mr.  Barclay  the 
courses  for  continuing  the  survey  of  the  trial  lino  ho  had  commenced.  We  then 
went  westward  again  to  find  out  the  best  points  for  crossing  the  Bird-tail  Creek, 
Shell  River  and  Big  Boggy  Creek,  which  we  accomplished  in  a  fortnight.  I  iravo 
Mr.  Barclay  final  instructions  for  completing  the  season's  work  and  i-olurned  to  Win- 
nipeg, which  1  reached  on  the  4th  of  October. 

Mr.  Barclay's  party  completed  the  trial  line  from  the  western  boundary  of  Mani- 
toba, a  distance  of  100  miles,  to  a  point  on  the  west  side  of  the  valley  of  Bird-tail 
Creek,  and  made  a  detached  survey  of  the  crossing  of  Shell  River.  I  expected  to 
have  the  assistance  of  Mr.  Muruoch's  party  for  the  latter  part  of  the  season,  so  as  to 
carry  the  survey  beyond  the  crossing  of  the  Assiniboine  and  clear  of  all  dilflcnities, 
but  was  disappointed,  as  the  party  was  otherwise  engaged.  Wo  have  however  sntfi- 
oient  information  to  be  assured  that  there  are  no  great  difficulties  in  crossing  the 
streams  westward,  though  there  may  be  some  intermediate  points  that  will  ronuiro 
careful  surveys  to  keep  down  the  gradients. 

The  following  was  submitted  to  you  on  the  30th  December,  before  the  Govern- 
ment had  adopted  either  of  the  lines  for  construction. 

DESCRIPTION   OF   THE   LINES   SURVEYED. 

The  first  line  commences  at  a  point  on  the  western  boundary  lino  of  the  Province 
of  Manitoba,  a  little  north  of  the  fourth  base  lino,  whore  tho  section  under  contract 
from  Rod  River  across  that  Province  ends,  cM  extends  to  Iho  junction  of  tho  valleys 
of  the  Assiniboine  and  Qu'Appelle,  as  shown  by  tho  firm  blue  lino  A,  B,  C,  D  on  tho 
map  herewith. 

The  altitude  at  tho  point  A,  according  to  Mr.  .Murdoch's  survey,  is  i  02  A^ot  aliovo 
the  level  of  the  sea.  Tn  the  first  mile  it  begins  to  rise  from  thia  level  up  tho  slope  (U- 
escarpment  to  a  higher  terrace,  which  is  reached  at  the  end  of  tho  i-eventh  mile, 
with  gradients  varying  from  32  foot  to  5280  loot  per  mile. 

This  escarpment  to  the  higher  lablo  land  c.\io!.ds  from  the  Riding  Mounlam 
south-westward  to  the  International  Boundary  Lino.  It  is  furrowed  and  broken  by 
the  drainage  of  the  country  into  a  series  ot  sand  hills,  which  mo  partially  covered 
with  scrub  oak,  poplar  and  brush,  and  it  is  intersected  at  intervals  by  the  White  Mud, 
Assiniboine  and  other  streams.  The  excavation  on  this  length  will  bo  rather  heavy, 
averaging  on  the  trial  line  33,000  cubic  yards  per  mile.  ,     „,  .      .,     ,, 

The  altitude  at  the  seventh   mile  is  1,268  feet;  thence   totho2lHt  mile   tho 
country   is  nearly  level,  tho  altitude  at  that  point   being   1,252  foot.    Tho  surface, 
however,  is  indt "    )d  with  a  tmmber  of  small  ponds  and  hollows.    It  is  generally 
prairie  and  the  soil  is  good. 
123— 17J 


258 


h  h- 


Prom  the  2l8t  mile  it  rises  gradually  to  the  40th  mile,  where  the  altitude  is  1,761 
feet.  The  surface  is  rather  lumpy,  and  the  last  four  miles  is  partially  covered  with 
clumps  and  bolts  of  poplar  and  scrub.     The  soil  is  generally  good. 

From  the  last  point  the  line  begins  to  cross  the  valley  ot  the  Little  Saskatche- 
wan obliquely,  descending  to  the  river  with  a  gradient  of  52-80  feet  per  mile  for  lour 
and  one-half  miles,  the  altitude  at  the  river  being  1,531  foot  The  ascent  to  the  table 
land  on  the  west  side  of  the  valley  is  made  in  four  and  three-quarter  miles,  with 
gradients  varying  from  86  to  52-80  feet  per  mile. 

The  earth- work  in  crossing  the  valley  wonkl  be  moderate,  averaging  a  little  over 
16,000  cubic  yards  per  mile  for  nine  millcs,  and  tho  river  could  be  bridged  with  one 
span  of  120  feet,  with  the  road-bed  15  feet  above  the  surface  of  the  water. 

Recently  a  town  plot  (Rapid  City)  has  been  laid  out  in  the  valley,  about  one 
mile  north  of  tho  lino,  whore  a  saw-mill  and  other  buildings  and  dwellings 
have  been  erected.  There  aro  also  several  farm  homesteads  occupied  on  each  side  of 
the  valley. 

The  altitude  uc  tho  49th  mile  is  1,696  feot.  Thence  the  line  takes  a  straight 
course  up  to  the  91ft  mile  on  the  left  or  north  bank  of  the  Assiniboino,  where  the 
altitude  is  1,509  feot.  The  inclination  is  very  grmiual,  but  tho  surface  is  rather 
lumpy,  slightly  iudulating  and  intersected  with  several  narrow  coulees.  It  is  chiefly 
prairie,  dotted  with  clumps  of  poplar  and  brush.  The  soil  is  good  till  approaching  the 
Assiniboino,  when  it  is  intermixed  with  a  largo  proportion  of  boulders,  and  gravel 
underlying. 

From  tho  1 1st  to  the  96th  mile  tho  line  dopconds  obliquely  the  slope  of  the 
Assiniboino,  with  a  uniform  gradient  of  52-80  feet  per  mile,  to  the  bottom  of  the 
bottom  of  the  valle}',  near  the  mouth  of  Bird-tail  Creek,  where  the  altitude  is  1,236 
feet.  The  earth-works  on  this  length  would  be  heavy,  averaging  39,000  cubic  yards 
per  mile  for  live  miles. 

Bii-d-tail  Creek,  at  this  point,  can  be  bridged  with  one  span  of  100  feet,  with 
the  road-bed  12  feet  above  the  surface  of  the  water. 

From  the  96th  mile  the  line  follows  tho  valley  of  the  Assiniboino  up  to  the 
mouth  of  tho  Qu'Appellc,  at  ihe  110th  mile,  with  oasy  gradients,  and  the  works 
would  be  light. 

The  bottom  of  the  valley  is  about  one  and  ahalf  miles  wide,  being  prairie,  inter- 
spersed with  clumps  of  poplar,  willow  and  brush  ;  iho  soil  is  good.  The  south  slope 
of  tho  valley  is  Avooded;  the  north  slope  is  chiefly  prairie,  with  some  clumps  of 
of  poplar. 

On  a  general  average  tho  works  on  this  lino  would   bo   moderate,  tho   heaviest 
item  being  tho  earthworks,  which  is  duo   to  tho  sand  hills  on  tho  first  seven  miles, 
and  the  heavy  cuttings  and  embankments   in  descending  to  tho   valley  of  the  Assini 
boine. 


TUK  NOBTII-WESTERN  LINE. 


This  lino  is  shown  on  tho  map  herewith  by  the  firm  rod  line  A  E  F  G,  fiom 
which  it  will  bo  soon  that  for  the  first  10  miles  it  follows  tho  same  course  as  the  line 
abovo  do^scribod.  Thonco  it  diverges  to  tho  north  west,  making  a  straight  course  to  a 
pointon  tho  cast  siilo  of  tho  valloy  of  tho  I;iltle  Saskatchewan,  where  the  northern  cart 
trail  cntors  tho  vulloy.  This  is  known  as  Tanner's  Crossing,  and  a  bridge  has 
recently  boon  erected  over  the  river.  This  point  is  between  the  H3rd  and  34th  railo, 
and  its  altitude  is  1,768  foot  above  sea  level.  Tho  character  of  the  country  and  the 
soil  is  very  similai-  to  that  described  on  tho  parallel  section  of  the  other  lino. 

The  suivoyed  lino  crosses  the  valloy  of  the  Little  Saskatchewan  obliquely  on  a 
general  course  nearly  west,  descending  tho  eastern  slope  to  tho  river  with  a  gradient 
of  32  foot  por  milo  lur  4^  milos,  and  ascending  the  western  slope  at  the  rate  of  42 
feot  per  milo  for  6^  inilo^-'. 

The  excavations,  however,  are  heavy,  and  in  locating  the  line  lor  construction  it 
will  be  expedient  to  make  a  deviation  by  which  the  gradients  on  the  eastern  slope 
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would  be  increased  to  40  or  42  feet  per  mile,  and  on  the  western  slope  up  to  probably 
52  foot  per  mile.  This  would  shorten  the  lino  about  1^  miles  and  considerably  reduce 
the  earth-works. 

The  altitude  at  the  42nd  inile,  on  tho  top  of  the  western  slope  of  tho  valloy,  is 
1,867  feet.  Thence  tho  located  lino  will  be  carried  to  a  point  half  a  milo  south  of 
Long  Lake,  from  which  it  will  mako  a  straight  course  to  tho  89th  mile  on  tho  top  of 
the  oastorn  slope  of  the  valloy  of  Bird-tail  Creek. 

From  tho  42nd  mile  the  rise  is  gradual  up  to  tho  85th  milo,  whore  tho  altitude  on 
the  trail  lino  is  2,007  foot,  but  on  tho  located  lino  it  will  bo  about  1,980  foot.  The 
surface  of  tho  countr}'  between  those  two  points  is  slightly  undulating  and  indented 
with  numerous  ponds  and  lakelets,  but  tho  soil  is  of  tho  richest  qualit}*.  It  has 
originally  been  covered  with  woods  that  have  been  destroyed  by  fire,  and  a  few  mileM 
to  the  north  the  forest  still  prevails. 

Throughout  the  whole  space  botwoon  the  Little  Saskatchewan  and  Bird-tail 
Creek  the  lands  are  being  rapidly  occupied  on  both  sides  of  the  line.  The  crops  of 
wheat,  barley  oats  and  other  agricultural  produce  were  very  heavy  this  season,  but 
owing  to  the  very  wet  spring  they  wore  unusually  late. 

The  line  descends  tho  eastern  slope  of  tho  valloy  of  Bird-tail  Crook  obliquely 
with  a  gradient  of  42  feet  per  mile  for  six  miles,  on  which  length  the  earth-works 
will  be  moderate.  There  will  however  be  some  trestle  bridging  in  crossing  two  or 
three  coulees  formed  by  lateral  streams. 

Ascending  the  western  slope  of  the  valley  to  the  100th  mile  the  maximum 
gradients  on  the  trial  line  are  52-80  feet  per  mile,  but  those  will  be  improve<l  in 
location. 

Tho  slopes  of  the  valley  of  Bird-tail  Creek,  where  the  line  crosses,  splay  out  to  an 
angle  of  inclination  vory  much  less  than  whore  the  trail  crosses  about  seven  miles  lower 
down,  on  which  the  survey  was  made  in  1877.  The  east  side  of  the  valley  is  open 
prairie  dotted  with  groves  of  poplar.  The  soil  is  exceedingly  rich  and  the  crops  of 
natural  grass  wore  astonishing,  reaching  in  places  over  four  feet  in  height. 

Both  of  these  are  Kood  colonization  lines,  but  the  north-western  lino  will  serve  a 
greater  breadth  of  fertile  lands  well  supplied  with  good  water  which  appear  to  be 
preferred  by  settlers,  and  it  is  within  easier  roach  of  tho  wood  suitable  for  fuel  and 
building  purposes.  Besides  tho  saw  and  grist  mill  erected  at  Eapid  City,  others  are 
being  erected  farther  up  the  river  north  of  both  lines  and  nearer  the  timber  limits, 
and  others  also  near  tho  sources  of  Bird-tail  Crook. 

The  approximate  bill  of  works  will  show  that  tho  cost  of  construction  would  be 
about  tho  same,  mile  for  mil^^  on  each  lino,  but  tho  north-western  will  cost  less  in  the 
agfi  te,  being  from  10  U)  15  miles  shortoi-  than  the  other  to  tho  common  point  of 
intorscotion  of  tho  telegraph  line  about  60  miles  west  of  Livingstone,  and  it  will  also 
have  this  advantage  for  through  traffic. 

This  adv.'.ntago  in  being  the  shortest  lino  would  bo  noutrali/.ed  to  some  extent  if 
tho  other  lino  wore  carried  direct  from  Fort  Kllice,  south  of  tho  Touchwood  Hills,  to 
the  Elbow  of  tho  North  Saskatchewan,  but  more  than  half  the  distance  would  be 
over  a  very  poor  and  in  some  parts  almost  desert  country  of  sand,  gravel  and  bouldora, 
the  scant  soil  strongly  impregnated  with  alkali. 

It  is  probable  that  in  extending  the  north-western  line  from  Bird-tail  Creek  a 
considerable  detour  to  the  north,  as  shown  by  the  dotted  red  line,  will  have  to  be 
made  to  reach  the  cr-^ssing  of  the  Shell  River  at  H,  unless  we  can  find  a  practicable 
crossing  farther  to  the  south.  «,     .    .         j  m-     • 

This  north-western  line  lies  centrally  between  tho  Lakes  Manitoba  and  Winm- 
]  gosis  on  the  north-east  and  tho  Assiniboine  on  tho  south,  both  of  which  a™  pro- 
posed to  be  navigated  by  a  steamboat  company  ;  and  notice  is  givon  in  the  official 
G^a^eWe  that  application  will  be  made  in  tho  ensuing  session  of  Parliament  for  a 
charter  for  a  railway  extending  from  a  point  near  tho  Little  Saskatchewan,  south- 
westward  to  the  coal  fields  on  Souris  River.  This  would  cross  tho  Assiniboine  above 
the  Grand  Rapids,  from  which  point  the  river  is  navigable  for  craft  of  light  draught 
up  to  Fort  EUice.     By  those  means  settlements  on  the  boi-ders  of  tho  Assinitwine 
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would  be  facilitated,  and  a  branch  line  of  railway  could  be  extended  up  the  valleys 
of  the  Assiniboine  and  Qu'Appello  at  small  cost,  whenever  tbo  increased  business  of 
the  country  required  it. 

This  would  seem  .o  indicate  that  the  north-western  line  would  be  of  the  greatest 
assistance  in  the  settlement  of  the  whole  country  between  the  Assineboine  and 
Qu'Appelle  on  the  south,  and  the  Lakes  Manitoba  and  Winnipegosis  on  the  north. 

I  am.  Sir, 

Your  obedient  servant, 

MAECUS  SMITH. 


' 


ekport  on  an  examination  from  the  end  op  the  first  100  miles,  section  west 

of  the  red  river,  to  opl'osite  the  mouth  op  the  little 

saskatchewan,  by  mr.  william  murdoch. 

Canadian  Pacific  Railway  Office, 

Winnipeg,  18th  March,  1880. 

Sandford  Fleming,  Esq.,  CM  G., 

Engineer-inChief,  Canadian  Pacific  Railway, 
Ottawa. 

Sir, — In  accordance  with  your  instructions  by  telegram,  dated  January  9th, 
1880,  namely — "  Want  immediately  to  ascertain  best  direction  for  line  from  valley 
of  Assiniboine,  above  rapids,  to  line  under  Ryan's  contract,  so  as  to  avoid  gradients 
ailverso  to  coal  traffic.  Wish  you  to  proceed  as  far  as  mouth  of  Little  Saskatchewan, 
return,  and  report  without  delay." 

I  left  Winnipeg  on  January  alst,  and  pioceeded  to  the  end  of  Mr.  John  Ryan's 
contract.  I  examined  carefully  the  different  routes  fi'om  that  point  to  the  summit  of 
the  Big  Plain,  which  is  about  eight  miles  distant.  Thero  the  first fteppo,  ascending 
from  the  Manitoba  plain  to  the  higher  plateau  of  the  north-west  is  met,  the  rise 
being  sixty-one  feet,  in  rbont  three  hundred  feet.  From  the  bounoary  of  the  Pro- 
vince of  Manitoba,  to  the  base  of  the  steppe  there  is  a  gradual  rise  in  the  plain  of 
pi'obably  sixty  feet  moie,  making  a  total  lise  of  about  one  hundred  and  twent}'  feet. 
In  the  first  half  mile  the  line  crosses  a  creek  which  overflows  its  banks  during 
the  summer. 

The  next  half  mile  is  over  open,  dry  prairie  interspersed  with  clumps  of  alder, 
and  is  part  of  the  only  good  hay  meadow  near  the  Big  Plain  of  any  extent,  and 
therefore  verj'  valuable  to  the  settlement  west. 

The  next  milo  is  over  level  land,  covered  with  poplar  trees,  through  which  a 
stream  passes,  alor.g  whose  banks  the  trees  are  hung  in  profusion  with  fine  wild  hop 
vines,  with  the  hops  still  upon  them.  This  brings  the  probable  course  of  the  line  to 
the  south  side  of  a  muskeg,  along  which  it  might  be  constructed  for  the  distance  of  a 
mile  just  where  the  slope  meets  the  muskeg,  on  good  sand  bottom.  For  the  next 
half  mile  the  courKC  of  the  line  will  be  on  the  muskeg  itself,  then  again  on  the  margin 
of  the  same  for  one  and  a  half  milefl,  followed  by  one  mile  of  ordinary  work  over 
small  sand  hills,  covered  with  poplar  t''-()8  and  undergrowth  in  places. 

This  brings  the  line  to  the  westerly  ascent,  which  will  be  on  side  hill, 
to  that  portion  of  the  prnirio,  known  as  the  Big  Plain.  The  side  hill  in  places  is 
abrupt,  and  is  composed  of  sand,  the  character  of  which  is  so  light  that  the  wind  has 
scooped  it  out  in  places  and  mawsod  it  into  drifts.  Thero  is  also  some  sandy  clay  loam, 
but  the  bulk  of  the  mateiiiil  can  bo  oa^ily  moved.  To  avoiti  heavy  v/orks  on  the 
side  hill,  which  I  chose  as  the  most  suitable  approach  to  the  Big  Plain,  will  probably 
require  the  adoption  of  three  dogieo  curves  at  two  places. 
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The  next  2T1  miles  is  on  an  open  prairie  with  no  gradients  till  you  near  the 
water-shed,  which  i.s  perceptible  in  ascending  easterly  from  Boggy  Creole  Miiish. 
At  this  place  a  grade  of  15  foot  to  tho  milo,  say  for  ono  and  aquartor  milo-i,  will 
overcome  .til  adverse  gradients.  Tho  whole  of  this  plain,  is,  I  am  told  by  tho 
settlers,  taken  up  by  people  who  are  to  occupy  tho  land  this  sprin^r.  Tiio  noil  in  all 
cases  where  I  made  enquiries  is  said  to  consist  of  a  sandy  loam,  having  a  top  covering 
almost  all  over  it  of  black  soil.  Wheat  grows  vvell,  an  1  I  was  shown  good  samples  of 
plump  grain .  Good  water  is  obtained  at  32  foot  below  tho  prairio  Icvol.  On  Section 
27,  township  11,  range  i4,  Mr.  Olmstead  dug  a  well,  gotting  good  clear  water, 
digging  first  through  two  foot  of  black  loam,  then  four  foot  of  clay,  then  clay  loam 
merging  into  coarse  sand  at  the  bottom  of  tho  well. 

The  course  for  tho  next  six  miles  follows  tho  valley  proper  of  the  Assiniboine 
Eiver,  as  will  bo  seen  by  reference  to  the  accompanying  map,  on  which  tho  lino  of 
the  pro))Osed  railway  is  laid  down.  This  valley  is  almost  lovol  having  a  fall  probably 
not  exceeding  six  feet  in  the  milo.  It  is  about  ono  and  a-half  miles  wide  at  tho 
Rapids  and  up  to  the  Littlo  Saskatchewan ;  below  those  points  it  widens  out  as  soon 
on  the  map. 

In  selecting  a  crossing  for  the  railway  over  the  Assiniboine,  I  looked  for  the 
highest  banks  and  narrowest  waterway  during  fioshots.  Tho  extent  of  tho  spring 
freshets  is  clearly  defined,  and  in  many  places  is  from  ono-half  to  three-quarters  of 
a  mile  in  width.  At  these  places,  tho  flats  are  much  lower  than  tho  bank  of  tho 
river  on  ono  side,  honce  the  ovorflow.  At  tho  point  selected,  tho  river  channel  has 
the  advantage  of  being  wider  than  at  other  ])laces. 

At  this  point  I  took  a  cross  section  of  tho  right  bank  of  tho  Assiniboine 
Valley  to  tho  prairie  level,  with  the  view  to  ascertain  the  summit  to  surmount,  and 
found  it  to  bo  101  feet  above  the  ice  on  tho  river;  but  the  banks  on  tho  south  side 
increase  in  height  as  you  go  westerly,  so  that  there  will  bo  a  still  higher  elevation  to 
overcome.  Tho  side  hill  extends  from  the  river  bank  south  2,200  feet,  with  easy 
slopes  to  ascend  westerly. 

Here  the  prairie  has  a  level  narrow  bench  near  tho  summit,  of  two  milos  in 
length,  which  brings  us  opposite  tho  mouth  of  tho  Littlo  Saskatchewan,  or  as 
far  as  your  instructions  authorized  me  to  gr,  westward.  Onward  from  there  tho 
prairie  becomes  more  undulating,  and  ol  a  rolling  character,  as  far  as  the  o>o  could 
see.  It  is  an  open  plain  only  broken  by  the  Turtle  and  Pembina  Mountains,  and  the 
Blue  Hills  of  Brandon  which  are  in  view. 

On  the  map  accompanying  this  report,  the  pink  color  reprosonts  sand 
hills.  To  avoid  them  and  escape  hoa\y  work,  tho  lino  is  diverted,  and  I  may 
mention  that  tho  length  of  lino  shown  "on  tho  mti]),  between  Boggy  Creek  Marsh 
and  the  beginning  of  the  Big  Plain,  is  only  increased  live-eighths  of  a  mile  from  a 
straight  line. 

(iravel  for  ballast  can  bo  got  near  tho  end  of  Mr.  Byan's  contract,  and  at  Boggy 
Creek,  also  on  the  south  side  of  tho  Assiniboine. 

Tho  total  length  of  lino  from  Eyan's  contract  to  tho  point  opposite  the  Little 
Saskatchewan,  is  nearly  50  miles.  •  .     u    i-  i. 

I  trust  that  the  plan  and  description  of  tho  lino  explored,  together  with  the  list 
of  structures,  and  descriptive  character  of  tho  work,  will  convey  sufflcaont  informa- 
tion to  enable  you  to  form  a  tolerably  correct  estimate  of  tho  work  to  bo  performed. 

I  am.  Sir, 

Yours  faithfully, 

WILLIAM  MUEDOOH, 

Engineer-in-Charge. 
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List  of  Streams  which  require  Bridging. 

1  Creek  3  feet  deep  and  20  feet  wide. 

1  do     8  do  30        do 

2  do    rt  do  15        do 
Oak  Creek  8  feet  deep  and  25  feet  wide. 
1  Creek  8  feet  deep  and  15  feet  wide. 

Assiniboine  Bridge,  300  feet  wide  (with  swing),  bank  on  south  side  19  feet 
above  ice  level,  and  l)auk  on  north  side  10  feot  above  ice  level ;  the  high  water 
or  flood  mark  is  8  feot  above  ice  level — only  throe  feet  of  water  in  the  channel  of 
the  river — gravel  bottom. 

1  Coul6e  crossing    60  feet  wide,  14  feet  deep. 
1  do  100        do        30 

Say  10  culverts  of  6  feet  openings. 


Descriptive  Character  of  Work  to  be  Performed. 

No.  1.  J  mile  of  cross  logging  with  bank  on  top. 

No.  2.  J  mile  of  open  alder  prairie,  di-y. 

No.  3.  1  mile  of  level  land  covered  with  poplar. 

No.  4.  1  mil  of  easy  side  hill  where  line  of  railway  would  be  constructed  on 
the  edge  of  muskog  on  sandy  soil,  6,000  cub.  yards  per  mile. 

No.  5.  ^  mile  of  cross  logging,  over  muskeg,  sand  bottom,  with  hank  on  top, 
say  2  feet. 

No.  6.  1^  miles  of  easy  side  hill,  similar  to  No.  4, 5,000  cubic  yards  per  mile. 

No.  T.  1  mile  of  ordinary  work,  say  10,000  cub.  yards. 

No.  8.  3  miles  of  side  hill,  sand  and  clay  loam,  easily  worked,  say  23,000  cubic 
yards  per  mile,  to  summit  of  Big  Plain,  on  a  grade  of  3il  feet  to  the  mile  ascending 
westerly. 

No.  9.  2*7^  miles  of  open  prairie,  say  *I,000  cubic  yards  to  the  mile. 

No.  10.  6  miles  of  flats  on  Assiniboine  Valley,  say  6,o00  cubic  yards  per  mile. 

No.  11.  6  miles  of  side  hill,  with  levels,  portions  to  prairie  level  on  the  south 
side  of  the  Assiniboine,  grade  30  feet  per  mile  in  places,  5,000  cubic  yards  per  mile. 

No.  12.  2  miles  of  level  prairie,  say  6,000  cubic  yards  per  mile,  to  opposite 
mouth  of  Little  Saskatchewan.    Total  distance  nearly  50  miles. 

Section  of  Little  Saskatchewan  River, — 125  feet  wide  from  bank  to  bank,  100 
feetjfrom  water  edge  to  water  edge ;  bank  8  feet  high,  above  ice  level,  on  both  sides, 
the  flood  level  reaches  within  1  foot  of  the  top  of  the  bank;  2  feet  of  water  and  ice, 
only  four  inches  of  water,  gravel  bottom. 


Probable  Location  of  Projected  Railway  Line, 

Commencing  at  the  end  of  John  Eyan's  contract,  say  at  the  north-west  angle  of 
south-west  J  section  T,  township   13,  range   12,  lA  miles  north  of  the  4th  base  line. 

Thence  in  a  south-westerly  direction  to  south-west  J  of  section  34,  township  12 
range  13,  west. 

Thence  in  a  west-south-westerly  course,  according  to  location,  principally  on 
side  hill  to  section  25,  township  12,  range  14,  west,  to  the  first  steppe  of  the  Big 
Plain,  where  a  rise  of  61  feet  nas  to  be  overcome. 

Thence  to  section  22,  township  12,  range  14,  over  prairie. 

Thence  to  north-west  J  section  12,  township  12,  range  15,  over  nearly  a  level 
prairie. 

Thence  west-south-west  to  south-west  J  of  section  3,  township  12,  range  16,  west. 

Thence  in  u  south-wosterly  direction  to  Houth-west  j  of  section  12,  township  11, 
range  17,  west,  close  lo  the  edge  of  the  Boggy  Creek  Marsh,  or  left  bank  or  the 
Assiniboine  Valley. 
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Thence  in  a  west-south-westerly  course  to  the  north-east  J  of  section  25, 
township  10,  range  19,  west,  close  to  the  left  main  bank  of  the  Assiniboino  Valley, 
close  to  George  Lairds  house. 

Thence  in  a  south-westerly  course,  across  section  25,  to  the  crossing  of  the 
Assiniboine. 

Thence  in  a  westerly  direction  along  the  side  hill,  on  the  south  side  of  the 
Assiniboino,  rising  to  the  prairie  level  in  a  westerly  and  southerly  direction  to  the 
north  of  Oak  Lake. 


WILLIAM  MUEDOCK, 

Engineer-in-Charye . 


be  constructed  on 
with  bank  on  top, 

0  yards  per  mile. 

d,  say  23,000  cubic 
the  mile  ascending 

e  mile. 

)ic  yards  per  mile. 

1  level  on  the  south 
jic  yards  per  mile. 
3r  mile,  to  opposite 

bank  to  bank,  100 

level,  on  both  sides, 

set  of  water  and  ice, 


e  north-west  angle  of 
of  the  4lh  base  line, 
tion  '64,  township  12 

ition,  principally  on 
t  steppe  of  the  Big 


over  nearly  a  level 

>ip  12,  range  16,  west. 

tion  12,  township  U, 

or  left  bank  of  the 


I 


I 


<K 


M 


».*■•■ 

I  : 


.,..; 


I 


264 


APPENDIX  No.  16. 


DOOUHRNTS   IN    REFERENCE   TO   THE   BRIDOINQ   OF   RED   RIVER. 


Letter  from  the  Engineer-in^chief  to  the  Minister  of  Railways  and  Canals. 

Canadian  Pacific  Railway. 

Office  of  the  Enqineer-in-chief, 

Ottawa,  24th  September,  18'79. 

Sir,— The  letter  dated  Itth  Soptorabcr,  of  the  City  Clerk  of  Winnipeg,  mid 
various  other  paperH  on  the  subject  of  a  bridge  across  the  Rod  River,  having  been 
referred  to  me,  you  have  asked  me  to  state  my  views  as  to  the  feasibility  of  bridging 
the  river  at  the  point  determined  upon  by  the  City  Council  of  Winnipeg,  by  resolu- 
tion of  the  16th  inst.  >    ■ 

The  point  selected  by  the  City  Council  for  bridging  the  Red  River  may  be  the  best 
to  bo  found  in  the  neighlJorhood  of  Winnipeg,  but  there  are  difficulties  which  call  for 
careful  consideration.  It  is  only  too  well  known  that  on  several  occasions,  within 
the  recollection  of  people  living  in  Manitoba,  the  Red  River  has  overflowed  its  banks 
and  flooded  the  ground  on  which  the  City  of  Winnipeg  is  projected.  The  several 
piers  of  a  bridge  might,  to  some  extent,  obstruct  the  channel  of  the  river,  and  while 
certainly  they  would  not  facilitate  the  discharge,  they  might,  if  the  site  be  injudi- 
ciously chosen,  retard  the  flow  of  the  water  and  increase  the  risk  of  flooding. 

The  river  does  not  every  year  overflow  and  flood  the  adjacent  country ;  indeed,  I 
learn  that  it  has  not  done  so  since  1861,  but  I  am  informed  that  recently  the  water 
has  risen  so  high  as  to  endanger  some  of  the  buildings  near  its  banks. 

I  observe  in  the  articles  of  agreement  made  between  the  Mayor  and  Council  of 
the  City  of  Winnipeg  and  the  Manitoba  Southwestern  Colonization  Railway  Company, 
a  clause,  of  which  the  following  is  an  extract: — 

"  The  said  parties  of  the  soconJ  part  (the  Railway  Company)  shall  not  be  bound 
"  to  take  over  or  accept  the  said  bridge  from  the  said  Government,  unless  they  shall 
"  SCO  fit  to  do  so;  and  that  in  the  event  of  the  said  bridge  being  swept  away  or  other- 
"  wise  totally  doptroyed  after  the  same  is  handed  over  to  them,  the  said  parties  of  thd 
"  second  part  (the  Railway  Company)  shall  not  be  bound  to  rebuild  the  same  unless 
"  they  shall  see  fit  to  do  so." 

This  paragraph  suggests  the  idea  that  the  promoters  of  the  Railway  Company 
apprehend  that  the  bridge  may  be  (sarried  away  by  the  floods  ;  it  at  least  shows  their 
determination  to  assume  no  responsibility  in  the  matter. 

The  dostructiou  of  the  bridge,  whatever  the  loss,  would  be  of  little  account  when 
compared  with  the  damage  and  destruction  which  would  result  to  a  populous  city, 
on  the  site  of  Winnipeg,  in  the  event  of  the  flood  water  rising  to  the  level  which  I 
am  told  it  has  reached  on  former  occasions.  And  if  at  any  future  time  the  river 
flooded  its  banks  to  the  same  extent,  it  is  not  impossible  that  the  damage  done  might 
be  attributed  to  the  establishment  of  the  bridge  and  to  the  obstruction  to  the 
discharge  of  flood  water  caused  by  its  piers,  abutments  and  approaches. 

I  am  about  to  proceed  to  Manitoba,  and  I  shall,  when  on  the  spot,  carefully 
make  an  examination  and  give  the  whole  subject  my  best  consideration.     In  the 
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meantime  1  feel  it  my  duty  to  point  out  the  difficulties  which  surround  the  question, 
and  to  indicate  the  possible  consequences  for  which  the  Government  might  bo  hold 
liable  if  they  undertook  to  locate  and  construct  the  bridge. 

In  view  of  those  considerations,  I  am  not  at  present  prepared  to  advise  that  the 
Government  should  assume  the  responsibility  of  complying  with  the  request  of  the 
City  Council  of  Winnipeg. 

I  am,  etc.,  etc., 

SANDPOED  FLEMING, 

Engineer-in-chief. 
The  Honorable 

Sir  Charles  Tupper,  K.C.M.G., 

Minister  of  Bailways  and  Canals. 


Report  of  the  Engineer-in-chief  on  the  Bridging  of  Bed  River. 

Canadun  Pacific  Railway. 

Office  of  the  Enoineer-inchief, 

Ottawa,  8th  December,  1819. 

Sir, — I  have  the  honour  to  report  on  the  several  communications,  from  the 
Mayor  and  Corporation  of  Winnipeg,  asking  the  Government  to  undortnko  the  cons- 
truction of  a  Eailway  Bridge  across  Red  River,  opposite  the  city.  When  tho  papers 
wore  first  referred  to  mo,  I  addressed  to  you  a  short  report,  of  date  September  24th, 
pointing  out  that  the  bridging  of  Red  River  was  a  matter  requiring  grave  conside- 
ration, on  account  ot  the  vast  body  of  water,  which,  at  times,  inundates  tho  locality. 

Since  I  addressed  you  on  the  24th  September  last,  I  have  visited  M.nnitoba  and 
made  a  personal  examination  of  Red  River  for  nearly  30  miles  of  its  course,  through 
tho  Parishes  of  St.  Boniface,  St.  Johns,  Kildonan,  St.  Pauls,  St.  Andrews,  St.  Clements 


and  St.  Peters.     Having  carefully  enquired  into  the  facts  respecting  tho  periodical 
floods  and  the  various  loca' circumstances  which  affect  the  location  of  the  brief 
have  now  to  report  the  views  1  have  formed  on  tho  whole  question. 


When  the  water  is  as  its  ordinary  summer  level,  the  river  ranges  in  width  from 
360  to  600  feet.  It  flows  in  a  well-defined  chunnel  between  banks  from  20  to  30  feet 
high,  and  presents  to  a  casual  observer  no  extraordinary  difficult}' as  to  bridging.  It 
seems,  at  tirat  sight,  that  a  comparatively  placid  stream,  flowing  for  the  most  part 
gently  in  its  course  between  moderately  high  banks  could  with  ease  be  bridged  at 
any  roquii-od  point.  Investigation,  however,  brings  out  certain  remarkable  circums- 
tances which  demand  seiious  consideration. 

All,  or  nearly  nil,  rivers  in  a  northern  latitude  are  subject  to  freshets  at  the 
period  of  the  year  when  winter  merges  into  summer.  But  on  tho  Rod  River  it 
appears  that  those  freshets  sometimes  assume  tho  form  of  floods,  and  those  pheno- 
mena are  occafsionally  developed  to  an  alarming  extent,  and  carry  along  with  thorn 
wide  spread  devastation. 

During  my  vi.sil  to  Manitoba,  I  was  favored  with  an  interview  with  the  Arch- 
bishop of  St.  Borifnco.  His  Grace  has  resided  in  the  country  for  a  long  series  of 
years,  and  ha.s  had  tho  advantage  of  witnessing  the  annual  freshets,  as  well  as  several 
of  the  inundations.  His  Grace  was  good  enough  to  afi'ord  mo  tho  benefit  of  his  locil 
experience.  In  the  year  1852  the  river  overflowed  its  banks  and  completely  sub- 
merged the  level  prairie  for  several  milos  on  each  side.  Tho  water  rose  until  it  stootl 
at  least  3  feet  G  inches  above  the  general  surface  of  the  ground  around  tho  Palace  of 
St.  Boniface,  and  it  seemed  like  a  vast  lake,  extending  in  all  directions.  Tho  whole 
country  was  submerged  from  Minnesota  north  to  Kildonan.  Tho  site  of  tho  city  of 
Winnipeg  was  completely  under  water,  and  the  nearest  dry  land  in  that  noighUor- 
hood  was  at  Burke's  farm  some  four  milos  away.  The  flood  remained  in  this  state 
for  more  than  two  weeks. 
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After  an  interval  of  eight  j  ears  (in  1860)  the  river  again  inundated  its  banks, 
covering  the  IpvoI  pruirio,  out  the  overflow  wuh  not  widosproad. 

The  following  year  C18()l)  thoro  waw  another  flo(xi,  when  the  water  rose  to 
within  two  feet  of  the  level  of  the  flood  of  lft52,  overflowing  to  the  depth  of  about  18 
inches  a  v'ory  huge  urea  of  the  pruirio. 

Since  18G1,  there  has  been  an  immunity  from  any  Horioua  inundation,  but  on  one 
or  two  occnsionw,  the  walei  lias  i  isen  nearly  to  the  prairie  level. 

The  Binhop  of  Rupert'H  Land,  in  his  "  Notes  of  the  Flood  of  1852,"  estimates  the 
breadth  of  the  inundated  country  at  about  12  milon;  montionH  that  houses  and  barns, 
ftirnituro  and  farm  implements^  were  swept  away.  The  settlers  took  refuge  on  the 
nearest  elevated  ground,  Stonoy  Mountain  and  Bird's  Hill.  The  Bishop,  with  his 
household,  escaped  in  canoes,  and  passed  down  the  river  until  he  reached  dry  land,  in 
the  Parish  of  St.  Andrews,  some  thirteen  miles  below  Fort  Garry.  Pi-om  this  point 
northerly  he  describes  the  river  as  being  "  confined  within  narrow  limits,"  and  with 
a  more  impetuous  current.  The  Bishop  mentions  that  at  the  Stone  Fort  the  river 
was  "  running  at  the  rate  of  eight  or  ten  miles  an  hour."  Extracts  from  His  Lord- 
shipV  journal  between  May  3rd  and  June  8th  are  appended. 

In  "  The  Red  Biver  Settlement,  its  Else  and  Progress,"  (by  Alexando'  oss)  a 
work  written  before  the  inundation  of  1852,  we  find  an  account  of  an  earliei  )0d,  of 
which  the  author  was  an  eye-witness.  This  occurred  in  the  yeai'  1826,  tho  water 
rose  about  18  inches  higher  than  in  1852,  and  submerged  a  much  greater  area  of  the 
level  prairie.     It  lasted  from  the  2nd  of  May  to  the  15th  of  June. 

1  submit  a  few  extracts  from  the  volume  referred  to  : — 

"  The  winter  had  been  unusually  severe,  having  begun  earlier  and  continued 
"  later  than  usual.  The  snow  averaged  three  feet  deep  and  in  the  woods  from  four 
"  to  five  feet.  The  cold  was  intense,  being  often  45''  below  zero ;  the  ice  measured 
"  five  feet  seven  inches  in  thickness.  Notwithstanding  all  this,  the  colonists  felt  no 
•'  dread  till  the  spring  was  far  advanced,  when  the  flow  of  water,  from  the  melting  ol 
"  the  accumulated  enow,  became  really  alarming.  On  the  2nd  of  May,  the  day 
"  before  the  ice  started,  the  water  rose  nine  feet  perpendicular  in  the  twenty-four 
"  hours." 

*  *  *  *  "On  the  4th,  the  water  overflowed  the  banks  of  the  river 
"  and  now  spread  so  fast  that,  almost  before  the  people  were  aware  of  the  danger,  it 
"  had  reached  their  dwellings.  Terror  was  depicted  on  every  countenance  and  so 
"  level  was  the  country,  so  rapid  the  rise  of  the  waters,  that,  on  the  5th,  all  the  set- 
"  tiers  abandoned  their  houses  and  sought  refuge  on  higher  ground. 

"  At  this  crisis,  every  description  of  property  became  of  secondary  consideration 
"  and  was  involved  in  one  common  wiock,  or  abandoned  in  despai**.  The  people  had 
"  to  fly  from  their  homos  for  the  dear  life,  some  of  them  saving  only  the  clothes  they 
"  had  on  their  backs.  The  shrieks  of  children,  the  lowing  of  cattle  and  the  howling 
"  of  dogs,  added  terror  to  the  scene."  *  *  *  *  *  *  "By 
"  this  time,  the  country  presented  the  appearance  of  a  vast  lake,  and  the  people  in 
"  the  boats  had  no  resource  but  to  break  through  the  roofs  of  their  dwellings  and 
"  thus  save  what  they  could.  The  ice  now  drifted  in  a  straight  course  from  point  to 
"  point,  carrying  destruction  before  it,  and  the  trees  were  bent  like  willows  by  the 
"  force  af  the  current. 

"  While  the  frightened  inhabitants  were  collected  in  groups  on  any  A\y  spot 
"  that  remained  visible  above  the  waste  of  waters,  their  houses,  barns,  carriages, 
"  furniture,  fencing  and  every  description  of  property  might  be  seen  floating  along 
"  over  the  wide  extended  plain,  to  be  engulfed  in  Lake  Winnipeg.  Hardly  a  house 
"  or  building  of  any  kind  was  left  standing  in  the  colony."  *  *  *  * 
"  The  water  continued  rising  till  the  21st,  and  extended  far  over  the  plains.  Where 
"  cattle  used  to  graze,  boats  were  now  flying  under  full  sail."  *  *  *  * 
"  It  subsided,  of  course,  very  gradually.  It  was  on  the  15th  of  June  that  the  settlers, 
"  for  the  first  time,  drew  near  the  sites  of  their  former  habitations." 

I  have  mentioned  that  Mr.  Ross's  account  of  the  flood  of  18"i6,  was  prepared  for 
the  press  more  than  twenty  years  afterwards.  &y  that  time,  the  settlers  had  resumed 
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their  land,  rebuilt  houses  and  boon  led  into  a  fancied  socurity.  Thoy  thought  tlioy 
had  Hocii  the  la-^t  oxtiuonliu.i.y  rise  of  wnlor  to  di-liigo  the  country.  Mr.  Ross,  how- 
ever, wroU-  the  propliotic  words  "  what  has  hnpponod  once,  may  hiippon  ai.,'ain,"  and 
before  his  volume  is«uo<l  from  the  press,  ho  had  witnossisd  the,  inunilation  of  1863 
and  nddod  a  separate  account  of  it  in  .-in  appomli.K. 

Tlio  following  extracts  may  bo  given  ot  an  occurrence  whi<ih  subniorgwl  the 
locality  and  drove  llio  sottlors  from  their  farms  from  the  7th  of  May  to  the  12th  of 
June: — 

*  ♦  *  *  "On  the  7th  of  May  the  water  hud  risen  eight  foot  above 
'•  the  iiigh-watcr  mark  of  ordinary  years,  overflowed  the  banks  of  the  river,  and 
"  began  to  si)read  flovA'^tatioii  and  ruin  in  the  sottlomonf ;  bouts  and  canoos  in  groat 
"  request  for  the  saving  of  lives  and  property;  all  hurry,  luHtIo  and  confusion  ;  some 
"  had  to  take  sholler  in  the  garrets,  some  on  stages,  somo  bore,  some  there,  in  little 
"  groups  on  spots  higher  than  the  rest,  anxiously  waiting  a  boat,  a  canoo,  or  somo 
"  friendly  hand  to  huvo  iheiii  I'rom  a  watery  grave.  From  150  yards  wide,  the  UBual 
"  breadtli  of  the  river,  it  had  spread  to  three  miles  on  each  side  and  rose  for  several 
"  days  at  the  rate  of  nearlv  .n  inch  per  hour." 

*  *  *  *  "  On  the  breaking  up  of  the  river  the  channel  got  choked 
"  up  with  ice,  which  caused  tho  water  to  rise  seven  feet  in  an  hour  or  two.  This 
"  occurred  at  night  after  the  people  had  gone  to  bed,  and  it  came  on  them  so  suddenly 
"  that,  befoi'  ihey  wore  awaio  of^it,  themselves  and  their  beds  wore  afloat,  cattle  and 
"  sheep  wei  drowned  and  iwo  men,  who  had  gone  to  rest  on  a  small  rick  of  hay, 
"  found  themselves  in  the  morning  drifting  with  the  current,  somo  three  miles  from 
"  where  they  had  laid  down  the  night  before.  Others  again,  in  the  absence  of  cunoos 
"  or  other  assistai  CO,  had  tO  resort  to  the  house-tops ;  some  took  to  the  water  and 
"  hung  to  the  branches  of  the  trees  and  bu  .lies,  till  daylight  brought  them  relief." 

*  *  *  *  "  On  the  I2th,  half  the  colony  was  under  water  and  bsul 
"  made  a  clean  sweep  of  all  fencing  and  loose  property'  on  both  sides  of  tho  river,  for 
"  a  distance  of  22  miles  in  length.  In  all  this  extent,  so  low  and  flat  is  the  country 
"  throughout,  that  not  a  cinglo  house  was  excepted — all  was  submoiged — not  an 
"  inhabitant  but  had  fled." 

*  *  *  *  "On  the  22nd,  tho  water  was  at  its  height,  and  tho  coin- 
"  cidenco  is  remarkable,  inasmuch  as  on  tho  same  day  of  tho  month  the  water  was 
"  at  its  height,  during  the  former  flood,  twonty-six  years  ago  :  but  it  was  then  18 
"  inches  higher  than  it  hns  been  this  year  ;  still,  the  pooplo  being  fewer,  the  daratige 
"  at  that  time  was  less.  During  eight  days  before  tfio  change,  dwelling  houses  and 
"barns  were  flouting  in  all  directions,  like  sloops  under  sail,  with  dogs,  cats  and 
"  poultry  ill  them.  Outhouses,  carts,  cariolos,  boxes,  cupboards,  tables,  chaiis, 
"  feather  beds,  and  every  variety  of  household  furniture  drifting  along  added  to  tho 
"  universal  wreck." 

*  *  *  *  "  At  its  height  the  water  had  spread  out  on  each  side  of 
"  iho  liver  six  miles,  for  a  distance  of  fourteen  milos  in  length — not  a  house  was 
"  excepted.  Loaded  boats  might  have  been  seen  s'-.iiing  over  tho  plains,  far  beyond 
"  the  habitations  of  tho  people.  The  spect.iclo  w..s  as  novel  as  it  was  melancholy. 
"  Three  thousand  five  hundred  souls  abandoned  their  all  and  took  to  the  open 
"  plains." 

*  *        *        *        "  Tho  falling  of  tho  water  allowed  many  of  the  people  to 

"  approach  their  choerloss  homes  about  the  12tli  of  Jane." 

Our  knowledge  of  those  alarming,  and  too  froquoiUly  devastating  occurrences  is 
limited,  yet  besides  frequent  freshets  which  have  caused  no  great  damage,  wo  find  a 
record  ot  inundations  which  have  swept  over  the  country  in  the  following  years, 
viz  :—  1776,  1790,  1809,  18^6,  1852  and  i8t)l. 

Tho  overflow  of  1852  is  so  recent  that  it  cannot  fail  to  be  remembered  by  all  in 
tho  settlement  who  sharotl  in  the  devastation  and  ruin  which  accompanied  it. 

On  at  least  two  other  occasions  tho  water  covered  tho  face  of  the  country  to  a 
greater  depth  than  iu  1852,  but  Ihe  settlors  were  fewer,  and,  consequently,  tho  damage 
was  not  so  groat. 
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Tha  question  may  be  asked  : — 

(1.)  Is  it  probable  that  floods  resembling  those  described  will  again  occur? 

(2.)  If  in  the  ordinary  course  of  nature,  a  recurrence  be  probable,  can  any  means 
be  adopted,  in  the  establishment  of  the  Pacific  Railway,  toguai-d  against  the  destruc- 
tion of  the  works  in  this  locality,  and  the  serious  interruption  to  traffic,  which, 
without  proper  forethought  and  precaution,  would  certainly  accompany  such  devas- 
tating occurroncos  ? 

These  are  questions  of  the  gravest  importance  in  connection  with  the  construction 
of  a  thoroughfare  across  the  continent,  as  a  great  national  highway,  and  I  shall 
endeavor  to  ansAver  them. 

When  recently  in  Manitoba,  I  instructed  Mr.  Eowan  to  collect  all  measurements, 
plans  and  cross  sections  which  had  boon  made  of  the  river,  between  the  confluence  of 
the  AsBsiniboino  and  Lake  Winnipeg,  and  to  furnish  all  other  data  necessary  to  eaablo 
me  to  report  definitely  on  the  subject,  for  the  information  of  the  Government.  Some 
years  ago  Mr.  Rowan  ascertained,  as  closely  as  possible,  the  height  the  floods  had 
attained  along  the  margin  of  the  river,  at  different  periods,  since  the  settlement  of 
the  district. 

The  means  adopted  on  that  occasion  are  described  in  his  communications  of  the 
18th  ultimo,  which  are  attached.  It  is  sufficient  to  state  that  the  greatest  eare  has 
been  taken  io  obtain  accuracy. 

Fi'om  the  measurements  and  data  furnished,  the  following  table  has  been  prepared, 
shewing,  in  a  condensed  form,  much  of  the  exact  information  which  has  been 
collected.  I  present  the  figures  as  I  find  them,  but  it  strikes  me  there  are  some 
unimportant  discrepancies,  which  can  easily  be  accounted  for  and  allowanoes  made. 
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Table  showing  the  heights  above  sea  level,  of  the  water  and  banks  of  Eod  River,  at 
various  places  and  at  different  times,  etc. 
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In  attempting  to  accounL  for  these  periodical  inundations,  the  first  idea  that 
striices  the  mind  is  that  th'3y  may  be  due  to  the  rising  of  Lake  Winnipeg  from  some 
cause,  probably  the  choking  of  its  outlet  by  an  ice-jam  during  the  transition  period 
between  winter  and  summer. 

The  backir<^  up  of  the  waters  of  the  lake  is,  however,  fully  disproved  by  the 
above  tahio,  an  examination  of  which  will  show  that  the  overflowed  portion  of  the 
river  has  stood,  during  floods,  more  than  40  feet  higher  than  Lake  Winnipeg.  During 
these  periods,  the  facUi  brought  out  likewise  establish  that  the  river  was  an  impetuous 
torrent  for  some  six  miles  above  and  a  considerable  distance  below  Stone  Fort. 

The  table  shews  further  that,  at  times,  the  flood-water  of  the  river  has  stood  above 
the  general  level  of  the  prairio  over  the  whole  district  to  the  south  of  Tait's  Creek,  and 
that  no  part  of  the  river  banks,  from  St.  Andrews  to  the  lake,  has  been  ir.undntod. 
This  pf -t'ectiy  i'jroen  with  recoi-ded  evidence,  by  which  it  appears  that  when  the  river 
overflows  its  bunks  and  devastates  the  contry  for  miios  on  each  side,  the  inundatiot.8 
have  only  extended  northerly  to  the  neighborhood  of  Tait's  Creek,  In  the  Parish  of  St. 
Andrews.  That,  while  hundreds  of  square  miles  have  been  flooded  south  of  the  Parish 
of  St.  Andrews,  there  is  no  record  of  any  overflow  from  St.  Andrews,  northerly,  to 
Lake  Winnipeg. 

The  extraoixlinary  increase  in  volume  of  the  ^^ater  of  Red  River,  which  periodi- 
cally devastates  the  country,  ban  been  the  subject  of  various  speculations. 

Mr.  Ross  states  with  respect  to  the  flood  of  1826,  that  "  the  previous  year  had 
"  been  unusually  wet ;  the  country  was  thoroughly  saturated ;  the  lakes,  swamps  and 
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"  rivers,  at  the  fall  of  the  year,  were  full  of  water ;  and  a  large  quantity  of  snow  had 
"  fallen  in  the  preceding  winter.  Then  came  a  late  spring,  with  a  sudden  burst  of 
"  warm  weaiher,  and  a  south  wind  blowing  for  several  days  in  succession  ;  the  snow 
"  melted  at  once,  and  Eed  Lake,  Otter-Tail  Lake,  as  well  as  Lake  Travers  (sources  of 
"  Eed  Eiver)  all  overflowed  their  banks." 

Those  causes  are  sufficient  to  account  for  the  superabundance  of  water : — A  wet 
fall,  followed  by  sud  len,  severe  frost,  to  seal  up  the  marshes,  lakes  and  saturated 
ground  until  spring;  an  unusual  snow-fall  during  a  prolonged  winter;  a  sudden  burst 
of  warm  weather,  with  copious  rain  in  the  basin  of  Bed  Eiver. 

In  ordinary  years,  the  climatic  conditions  are  diflforent,  and  any  one  of  the  causes 
mentioned  might  be  insufficient  to  produce  any  disaster,  but  a  combination  of  them  at 
any  time  would,  in  all  probability,  result  in  as  great  a  discharge  of  freshet  water  as  at 
any  past  period.  "We  may  thus  account  for  the  superabundant  flew  of  water,  but  some- 
thing more  is  required  to  explain  the  circumstance  that  the  waters  accumulate  and 
remain  for  weeks,  coverin<r  hundreds  of  square  miles,  at  the  level  of  40  feet  above  the 
lake,  into  which  the  river  directly  flows. 

An  examination  of  the  country  between  the  inundated  district  and  the  lake, 
reveals  the  remaining  condition  necessary  to  account  for  the  widespread  ovei'flow. 

A  person  arriving  at  Winnipeg  will  observe  that  the  banks  of  the  river  are  of  a 
soft  and  yielding  character,  easily  acted  on  by  the  elements.  They  are  of  clay,  but 
the  clay  is  somewhat  of  the  character  of  quicksand.  They  are  subject  to  slides  and 
alterations  of  form.  In  consequence  of  the  constant  changes  that  take  place,  a 
marked  increase  in  the  width,  between  the  river  banks,  has  taken  place  witnin  the 
past  fifty  years.  Similar  changes  have  occurred  at  many  places  along  the  couree  of 
the  river,  as  far  north  as  the  Parish  of  St.  Andrews.  But  here  the  character  of  the 
banks  change,  they  are  no  longer  soft  and  yielding,  on  the  contrai  y,  they  are  firm 
and  strong  ;  in  more  than  one  locality  a  ledge  of  rock  presents  itself. 

Generally,  through  the  Parish  of  St.  Andrews,  and  for  some  distance  below  Stone 
Fort;  the  trench  through  which  the  river  flows  remains  contracted,  and  its  appea- 
rance indicates  that  no  perceptible  change  takes  place  from  year  to  year.  Indeed,  it 
is  highly  probable  that  this  portion  of  the  river  is  practically  the  same,  in  sectional 
form,  as  it  was  many  years  ago,  and  its  banks  are  so  firm  for  many  miles,  that  no 
material  change  can  be  predicted. 

To  the  limited  dimensions  of  the  river  channel,  through  the  Parish  of  St. 
Andrews,  may  bo  attributed  the  inundations — the  contracted  water-way  prevents  the 
free  discharge  of  surplus  water,  in  periods  of  floods  ;  the  immediate  consequences  are 
the  raising  and  backing  of  the  flood  water,  until  *he  whole  country  to  the  south 
becomes  submerged.  The  raising  of  the  water  at  the  upper  end  of  the  submerged 
outlet  is  productive  of  another  result,  viz.,  the  impetuous  cui'rent  described  by  some 
of  the  witnesses,  in  the  contracted  channel,  at  and  above  the  Stone  Fort.  Another 
remarkable  circumstance  may  be  mentioned.  It  appears  that  when  the  channel 
through  the  Parish  of  St.  Andrews  becomes  gorged,  and  the  water  backs  up  to  a 
certain  level  above  the  prairie  to  the  south,  the  flood  water  finds  an  overflow  to  Lake 
Winnipeg,  some  miles  to  the  west  of  Eed  Eiver,  bypassing  up  Tait's  Creek  to  a  depres- 
sion known  as  the  Big  Bog,  and  thence  by  Netley  Crook.  This  natural  overflow  will 
account  for  the  non-submergence  of  the  country  north  of  Tait's  Creek. 

It  is  clear,  from  the  foregoing,  that  the  inundations  have  been  produced  by  natu- 
i-al  means,  which  arc  still  in  force,  and  that  in  the  ordinary  course  of  nature  we  may 
expect  a  combination  of  those  causes  to  produce  i-esults  similar  to  those  which  have 
occurnid  in  the  past.  It  is  futile  to  assume  that  P^d  Eiver  shall  never  again  over- 
flow its  banks.  Man  is  utterly  powerless  to  prevent  its  occurring  periodically,  and 
whenever  it  occurs  the  disastrous  consequences  will  be  intensified  m  proportim  to 
the  increased  number  of  inhabitants  within  the  submerged  district. 

It  is  essential  that  all  the  local  circumstances  should  bo  known  and  most  care- 
fully weighed  in  determining  the  proper  site  for  our  great  contino.itiil  iino  of  railway 
this  part  of  Canada.  If,  without  due  consideration,  or  regai-dless  of  the  local  expe- 
rience which  has  been  gained  by  many  now  Mving,  we  were  to  carry  the  Eailway 
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Rcross  Eod  Eivor  anywhere  in  the  district  subject  to  inundation,  we  might  any  year 
lind  a  dozen  miles  of  the  line  for  a  month  or  more  submorgod,  tiie  bridges  and  approa- 
ches swept  away,  and  traffic  stopped  until  the  whole  bo  restored.  Similar  conse- 
quences might  follow  if,  to  avoid  the  flooded  district,  wo  bridged  Red  Eiver  at  St. 
Andrews  or  Stone  Fort,  whore  during  seasons  of  extreme  high  water  the  stream  is 
an  impetuous  torrent.  It  would  not  be  easy  to  plant  piers  that  would  prove  perma- 
nent in  such'a  position,  without  making  them  enormously  expensive,  and  no  piors 
could  be  built  without  obstructing  the  water-way,  already  too  contracted.  The 
immediate  consequences  of  still  further  narrowing  the  outlet  would  bo  to  impede  the 
discharge  and  prevent  the  easy  escape  of  the  water,  thus  increasing  the  tendency 
to  overflow  up  stream  involving  serious  questions  of  damages,  whenever  a  disaster 
occurred. 

On  giving  the  whole  subject  serious  attention  and  weighing  every  consideration 
that  seems  to  control  the  selection  of  a  point  for  crossing  lied  Rivor,  1  am  forced  to 
the  conviction  that  the  main  lino  of  the  Pacific  Railway  should  pasi  at  some  distance 
*o  the  north  of  Stone  Fort,  Avhero  the  banks  recede  and  allow  uinplo  space  for  the 
passage  of  flood  water.  The  bridge  should  not  bo  too  near  the  foot  of  the  current 
v'hich  emanates  from  the  gorged  channel  between  ,Bt.  Andrews  and  Stono  Fort.  It 
should  be  in  comparr.tlvoly  stil'  water.  I  find  such  a  locality  between  Sugar  Point 
and  St.  Potei-s,  within  a  distance  of  four  miles. 

In  fixing  on  the  precise  point  of  crossing,  other,  considerations,  loss  important 
than  those  above  referred  to,  demand  some  attention. 

In  establishing  the  railway  in  this  district,  the  trafTic  which  in  future  years  may 
come  by  water  from  Lake  Winnipeg  and  the  rivers  and  streams  flowing  into  it, 
should  not  be  lost  sight  of.  In  order  to  accommodate  this  truffle,  the  railway  should 
ho  so  situated  chat  steamers  and  sailing  craft  may  easily  bo  brought  side  l)y  side  with 
the  railway  cars  during  the  whole  season  of  navigation. 

Red  River  may  be  considered  sufliciently  deep  from  the  Lake  to  Stone  Fort  to 
allow  vessels  to  pass  up  to  tho  latter  place,  but  above  Stone  Fort,  owing  to  rapids, 
the  river  is  not  navigable  for  lake  craft,  at  low  water. 

The  rive."  at  Slono  Fort  being  in  a  contracted  channel,  it  would  bi-  •*  matter  of 
difficulty  to  carry  tho  rail-track  to  the  ship's  side,  and  impracticable,  without  encroach- 
ing on  the  water-way,  to  find  space  for  piling  lumber,  etc.,  and  transferring  cai-goes, 
Moreover,  below  Stone  Fort,  for  two  or  three  miles,  the  rivor,  owing  to  tho  sharp 
bonds  around  Sugar  Point,  is  not  well  suited  for  the  use  of  sailing  craft.  From  tho 
latit  turn  in  the  channel  below  Sugar  Point  to  tho  lake,  tho  course  of  tho  river  is 
comparatively  straight  and  ca  ■  with  gioater  ease  bo  navigated  by  craft  of  all  sorts. 

AVhorever  the  railway  forms  a  convenient  connection  with  the  deep  water  of 
tho  river,  that  point  will  practically  become  the  head  of  navigation  of  Lake  Winni- 
peg. In  course  of  time  a  busy  town  will  spring  up  and  the  land  on  tho  town  site 
will  assume  a  value  it  never  before  possessed.  To  the  north  of  Sugar  Point,  in  the 
locality  designated  Selkirk,  a  block  of  more  than  1,000  acres  remains  ungranted  and 
under  tho  control  of  the  Government— this  is  probably  tho  only  block  of  land  along 
the  whole  course  of  tho  Rod  River  which  has  not  passed  into  private  hands  or  into 
the  possession  of  the  Hudson  Bay  Company. 

This  largo  block  of  land  abuts  on  tho  river,  where  a  bridge  may  bo  constructed 
with  least  apprehension  as  to  tho  safety  of  tho  structure  in  time  of  floods,  and  where 
its  erection  could,  under  no  circumstances,  involve  questions  of  damages.  Noar  tho 
river  there  is  a  natural  deep  water  inlet,  which  can  easily  bo  reached  by  a  short 
branch  from  the  main  line  of  railway  ;  along  this  inlet,  and  between  it  and  the  rivor 
tho  land  is  admirably  suited  for  a  capacious  piling  ground.  Vessels  lying  in  the  inlet 
are  in  no  way  exposed  to  damage  from  floods ;  iu  proof  of  which,  it  may  bo  mentioned 
that  the  Hudson  Bay  Company  have  used  it  as  a  place  of  shelter  for  years  past.  They 
have  no  land,  or  buildings,  or  other  jjrojwrty  here,  but  they  have  found  no  safety  iii 
the  open  river  near  their  establishment  at  Stone  Fort,  and  at  this  moment  the  steam  jr 
Cohille  and  another  vessel,  all  the  craft  tho  Company  have  in  these  parts,  are  mrored 
for  the  winter  in  the  inlet,  which  indents  the  CTOvernraont  block  of  lam'.  Thus 
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there  cannot  bo  a  queHtion  as  to  the  eligibility  of  this  point  for  Siioltering  shipping  in 
winter,  as  well  as  for  the  purposea  of  navigation  in  summer. 

In  conclusion,  I  may  bo  permitted  to  say  that  these  various  consiiiorations,  in 
my  judgment,  control  the  location  of  the  railway,  and,  guided  by  the  facts  I  have 
endeavoured  to  lay  before  you,  I  am  not  able  to  recommend  the  Government  tt. 
assume  the  responsibility  of  bridging  Rod  River  at  any  point  where  the  proposed 
structure  would  bo  seriously  imperilled,  where  prolonged  interruption  to  traffic  might 
be  lookeil  for  on  the  occurrence  of  a  disaster,  the  imminence  of  which  no  one  can 
judge.  I  am  strongly  of  opinion  that  the  Pacific  Railway  should  be  carried  across 
the  river  somewhere  between  Sugar  Point  and  St.  Peters  Church,  and  the  circums- 
tances which  I  have  briefly  described  dictate  that  the  crossing  should  bo  on  the 
block  of  Government  land  at  Selkirk. 

I  have  the  honor  to  be,  sir, 

Your  obedient  servant, 

SANDFORD  FLEMING. 

Engineer-in-chief. 
The  Honourable 

Sir  Charles  Tupper,  K.O.M.G., 

Minister  of  Railways  and  Canals. 
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Notes  of  the  Flood  at  the  lied  River,  in  1852.    By  the  BisJiop  of  Rupert's  Land. 
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EXTRACTS. 

Its  effects  were  voi-y  different  in  different  places;  they  varied  almost  with  eveiy 
roach  of  the  river,  and  according  to  the  level  of  the  bank  at  each  spot,  It  was  perhaps 
the  most  disastrous  among  the  Canadians  around  and  above  the  *'  Upper  Fort  " ;  it 
was  very  severe  in  the  upper  and  middle  Church  districts ;  it  affected  a  good  deal  the 
lower  part  of  the  Assiniboine  ;  while  the  upper  part  of  the  district  of  St.  Jameson 
that  river  and  those  of  St.  Andrew's  and  the  Indian  Settlement,  were  almost 
untouched. 

April  25tA. — The  winter  had  been  unusually  fine  until  the  end  of  February,  but 
through  the  whole  of  March  a  groat  deal  of  snow  had  fallen,  which  seemed  suffi- 
ciently to  account  for  the  present  rise. 

May  3rd. — Those  expectations  were  encouraged  by  the  very  slight  rise  during 
the  night,  but  from  10  a.m.  till  2  p.m  ,  the  water  gained  so  fast  as  to  lead  to  very 
painful  forebodings.  Some  houses  opposite  to  us  are  already  abandoned,  their 
inmates  tenting  0(»  the  little  knolls  behind.  We  hear  of  one  settler  taking  a  bateau 
right  through  Lis  house.  From  the  Fort  we  hear  that  more  than  fifty  deserted 
houses  may  be  seen. 

May  4th. — Rode  up  to  the  Fort  the  sight  very  distressing.  The  bridges  are  all 
giving  way. 

May  &th. — Towards  night  heavy  rain  commenced,  the  first  since  the  breaking  up 
of  the  ice. 

May  1th. — Ilorses  of  the  Company  pass  down ;  sent  for  security  to  the  Stone 
Fort.  They  were  seen  fording  and  swimming  the  creeks,  now  swollen  to  rivers.  I» 
every  direction  there  are  processions  of  cattle,  hoi-ses  and  carts  going  to  the  Little 
Mountain,  the  creaking  sound  of_the  wheels  is  melancholy  to  hear.  One  stable  drifts 
down  the  river. 

May  8th, — During  the  forenoon  a  little  snow  and  sleet  fell.  *  *  Water 
still  rising. 


213 


p  shipping  in 

derations,  in 
facta  I  havo 
(vornment  t(. 
;he  proposed 

traffic  might 
h  no  one  can 
:arried  across 

the  circums- 
b(3   on    tha 


[G. 
er-in-chief. 


tert's  Land. 


lost  with  every 
It  "was  perhaps 
)per  Port";  it 
a  good  deal  the 
'  St.  James  on 
;,  were  almost 

February,  but 
li  seemed  suffl- 

ht  rise  during 
I  to  lead  to  very 
)andoned,  their 
taking  a  bateau 
fifty  deserted 

>  bridges  are  all 

the  breaking  up 

Y  to  the  Stone 
n  to  rivers.  In 
ig  to  the  Little 
)ne  stable  drifts 

*        Water 


May  9th  (Sunday). — Wo  had  heard  over  night  that  the  waters  wore  slalionnry 
at  Pembina;  but  the  great  rise  in  tlio  night  dispelled  sneli  a  pleading  idea.  Many 
had  hoped  to  defer  the  removal  of  their  catllo  till  after  the  day  of  rest,  but  were 
forced  to  go  ofTat  once.  *  *  1  prop.ired  for  service  but  with  a  heavy  heart. 
The  pathway  to  the  Church  was  open,  but  only  just  so  ;  the  Avaters  had  entered  one 
corner  of  the  churchyard,  and  had  the  service  boon  throe  hours  later,  wo  could  not 
have  gone  over  dry  shod.  Tho  gathering  of  the  congregation  was  very  different 
from  usual.    Some  came  over  their  cornliolds  in  the  largo  boat. 

"  Ht  ducunt  renxot  illic,  ubi  nuper  ardrant."  Others  were  ferried  across  the  creek 
whore  my  bridge  was  many  feet  under  water. 

The  strength  of  the  south  wind  is  bringing  down  a  prodigious  volume  of  watei-. 

The  most  melancholy  sightof  the  day  had  been  when  those  tented  on  my  grounds 
moved  off,  and  passed  over  the  swollen  water  to  tho  north  side  of  the  church.  All 
walked  right  through  tho  stream,  men  and  women  up  to  thoir  waist ;  tho  cattle  were 
swum  over,  and  the  carts  with  great  difficulty  got  through. 

The  Eed  Eiver  opened  for  itself  fresh  channels  into  tho  As.sinihoino  above  th* 
junction,  so  that  from  Pembina  to  our  settlement  was  a  broad  lake,  and  it  came  down 
upon  us— as  an  Indian,  I  believe,  first  expressed  it — like  a  race  horse. 

May  10th. — Another  beautiful  morning,  but  the  rise  in  tho  night  greater  than 
any  previous  one.  The  water  was  now  in  the  granary  and  store,  and  I  w;i8  some  tim* 
standing  in  the  water. 

They  were  distressed  at  finding  us  so  surrounded  with  tho  waters.  Thoir  accounts 
were  most  painful.  The  barn  of  pjmilien,  the  largest  farmer  among  the  Canadiens, 
had  floated  away  ;  they  reported,  also,  tho  loss  of  many  other  houses,  cai  ried  down 
by  the  current. 

A  poor  Frenchman  called  on  me,  bogging  for  a  little  relief;  his  house  had  been 
swept  away,  and  besides  this,  ho  was  left  without  a  bateau  ;  ho  was  houseless,  and 
spoke  of  his  seven  children  with  tears  in  his  eyes,  but  ho  added  —  "  C'est  le  bon  Dieu 
qui  m'rt  affligi  " — a  lesson  of  patience  to  ail. 

We  ascended  the  high  raft  of  wood,  to  take  a  prospect  around.  How  desolate  ! 
not  a  creature  visible  to  the  eye,  save  one  neighbor,  with  his  wife,  on  tho  top  of  their 
raft.     Boats,  too,  were  seen  in  unusual  places,  still  carrying  cattle  over. 

May  llih. — The  rise  in  the  night  rather  loss  ;  tho  platform  was  now  floating. 
My  garden,  the  last  dry  spot,  was  now  under  water,  and  tho  churchyard,  tho  seed- 
plot  for  eternity  was  also  covered. 

JWkj/  12th. — It  was  a  melancholy  sight  to  look  down  from  tho  gallery,  and  as  I 
viewed  the  churchyard  laying  under  water,  I  thought  what  could  bo  done  in  case  of 
death.  There  had  been  two  funerals  tho  day  before  at  St.  Andrews  ;  what  could  I  do 
if  death  occurred  in  the  upper  settlement?  I'ho  rise  of  the  night  had  been  very  great, 
and  the  wind  was  strong  from  the  south-east.  This  caused  a  violent  current  against 
the  house,  which  we  could  hardly  stem  on  our  return  from  the  church . 

May  13M.— Aftera  most  tempestuous  night,  a  bright  morning ;  the  wind  falling, 
but  still  considerable.  The  rise  much  as  before  ;  not  one  dry  spot  below  ;  no  resting 
place  for  the  sole  of  tho  foot.  Wo  had  prayers  in  tho  kitchen,  standing  in  the  water 
three  inches  deep.  What  devastation  this  one  night  must  havo  matlo  ?  If  we  felt 
somewhat  alarmed,  what  must  it  havo  been  for  those  exposed  to  tho  severity  of  th« 
weather  ? 

The  nearest  resemblance  to  our  condition  might  ho  found  in  a  prolonged  ship- 
wreck, in  which  tho  waters  are  fast  gaining  on  the  vessel,  and  one  knows  not  what 
to  rescue  and  save,  or  whether  the  ship  itself  will  hold  out  to  the  end. 

May  14th. — Rose  at  half-past  four,  the  weather  still  stormy.  The  men,  however, 
said,  "  Keche  nootin,  mahiah  ktvinskitin"—lt  blows  hard,  but  it  is  fair.  We  started 
soon  after  five.  My  sister  was  brought  in  a  woodon  bateau  from  tho  foot  of  the  staira 
through  the  hall  and  kitchen,  and  thus  got  into  the  birch-rind  canoe. 

We  went  right  over  the  fields — nearly  tho  lino  of  our  usual  land-road  —to  avoid  the 
strong  current  and  long  winds  of  tho  river.    After  a  hard  paddle,  wo  reached  our 
refuge  at  Mr.  Taylor's,  whore  many  came  out  to  welcome  us.  *  *  *    After  dinner  I 
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rode  up  to  the  encarapincnt  on  the  little  mountain,  whore  I  saw  Captain  lliil  and  the 
])on8ionorH.  Found  Mr.  Biat-lc  and  J^r.  Cowan  there  also,  who  confirmed  the  good 
tidings  of  u  diminished  rise. 

May  Ibth. — The  cold  of  the  previous  day  had  almost  prepared  us  to  expect  the 
snow  and  sleet  which  fell  this  morning,  and  continued  for  some  hours — a  most  wintry 
aspect  for  the  middle  of  May.  Nearly  thirty  had  slept  under  the  roof,  females  and 
obildron  being  taken  in  from  the  tents  around  ;  on  one  occasion  as  many  as  thirty- 
live. 

An  evident  decrease  in  the  rise  of  the  water, — a  great  mercy  ;  for,  had  it  con- 
tinued at  the  same  rate,  a  very  few  days  must  have  driven  us  from  our  present 
refuge,  and  tents  were  being  prepared  in  the  expectation  that  we  would  yet  nave  to 
pitch  out.  Mr.  Taylor  arrived  in  the  evening  and  reported  one  boat-load  of  our 
property  taken  down  to  the  Jiapids  ;  the  boat  to  return  on  Mo  iday  for  more  should 
the  rise  still  continue. 

May  \Gth  (Sunday). — A  fine,  cold  morning.  After  breal  Hist,  proceeded  on  horse- 
back to  the  Little  Mountain,  and  found  that  Captain  Hill  liad  made  the  necessary 
preparations,  and  selected  a  spot  sheltered,  as  much  as  possible,  from  the  north  wind. 
Before  mo  was  a  table,  covered  with  a  scarlet  cariolo  cloth,  by  which  1  stood  for  service. 
The  congregation  formed  in  a  semi-circle  around,  consisting  of  pensioners,  their 
families,  and  other  settlers,  about  100  in  all. 

May  11th. — 1  started  early  in  the  canoe  to  visit  my  own  house.  In  passing  the 
Fort,  called  to  see  the  Maj'or  and  Mr.  Black.  At  the  Fort  gate  the  current  was 
terrific,  and  we  entered  with  diflSculty.  Instead  of  the  usual  bustle  of  May — the  most 
active  month  of  the  year — all  was  desolate ;  boats  were  within  the  quadrangle,  and 
one  taking  in  cargo  from  the  upper  windows  of  the  store.  Breakfasted  with  Major 
Caldwell;  alter  which  the  rapidity  of  the  current  soon  carried  mo  to  mv  own  house. 

On  leaving  the  church  tower,  the  boat  went  through  the  churchj'arJ  gate,  and 
for  some  distance  kept  its  course  over  the  plains  ;  but,  on  getting  into  tho  current  of 
the  river,  the  tide  was  so  strong  against  us  that  we  made  but  little  head ;  and  al^er 
trying  for  some  time  to  stem  it,  to  little  purpose,  I  urged  Mr.  Iluntor  to  return,  and 
hailed  my  canoe,  into  which  I  jumped,  and  got  up  in  safety,  through  Goa's  blessing. 
The  waves  were  so  high  as  almost  to  threaten  to  swallow  us  up. 

May  ISth. — A  boat  came  to  take  some  provisions  and  seed  for  our  use  above  ; 
but  little,  comparatively,  could  be  done  while  the  waves  wore  so  high,  and  the  house 
so  deep  in  water  and  difficult  to  pass  through.  The  heavy  porch  of  oak  had  floated 
off,  and  th"  boat  whs  now  moored  close  by  the  front  door. 

After  a  hard  pull,  we  arrived  in  safety,  but  all  were  sadly  afflicted  at  the  loss  of 
our  valued  and  trusty  cook.  The  rest  of  the  day  was  spent  in  realizing  the  delight  of 
being  on  dry  land,  and  enjoying  all  the  pleasures  which  tho  unwearied  kindness  of 
our  friends  could  afford. 

May  19th  (Indian  Reserve  near  Selkirk). — All  was  energy  around  ;  wo  seemed  to 
have  passed  to  another  atmosphere.  Ploughing  was  going  on  on  both  sides  of  the 
river.  In  a  walk  before  breakfast,  saw  the  seed  being  committed  to  the  ground  ; 
while,  on  tho  other  side  of  tho  road,  tho  wheat  was  already  up.  Seven  ploughs  were 
ut  work  in  one  field,  and  five  or  six  in  another,  those  whose  land  was  dry  feeling  tho 
necessity  of  cultivating  on  a  larger  scale.  The  children  were  engaged  in  clearing 
and  preparing  the  little  garden  around  tho  parsonage. 

Submerged  District. — Mr.  Chapman's  account  of  the  losses  in  his  own  district  was 
very  appalling.  Tho  houses  of  two  brothers  had  been  entirely  swept  away,  with  their 
barns  and  wheat ;  while  along  a  considerable  space  on  the  other  side  of  the  river 
there  was  not  one  house  left  standing. 

May  21st. — Tho  river  still  stationary.  The  height,  on  tho  whole,  is  certainly 
not  80  great  as  in  the  former  flood,  perhaps  by  about  eighteen  inches ;  but  as  the 
channel  of  the  river  is  deeper  and  broader,  and  the  creeks  very  much  enlarged,  thera 
may  be  an  equal  volume  of  water.  Delighted  to  find  that  the  water  had  sunk  an  inch 
in  my  own  house.  I  started  to  pass  the  night  there.  We  had  a  most  beautiful  sail. 
The  river  was  like  that  of  a  vast  lake  studded  with  houses,  of  many  of  which  the 
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projecting  gable  was  tho  only  part  visible.  The  calmness  of  tho  evening  gave  an 
increased  hope;  there  was  a  young  crescent  moon,  and  tho  water  was  falling  slightly 
in  tho  house. 

May  22nil. — A  beautiful  morning.  There  was  still  a  <lccrease  in  tho  wafer;  a 
flag  was  hoisted  at  Oak  Lodge,  a  signal  to  give  tho  good  news,  according  to  agree- 
ment, to  those  on  the  hill. 

jlay  2'^rd  (Sunday). — Noticed  tho  calmness  and  aclivit}'  of  the  day.  There  was 
a  bettor  congregation,  owing  to  the  beauty  of  tho  day,  between  250  and  30O.  Tho 
day  was  intensely  hot. 

May  24th. — Strange  sights  met  our  eys  as  wo  jiroceoded.  Somo  of  the  bridges 
we  saw  four  miles  below  their  former  locality,  and  on  the  opposite  side  of  tho  river. 
The  railing  round  some  of  the  graves  of  the  Upper  Church  had  also  been  carried 
down  as  far.  A  barn  had  boon  tied  to  a  strong  tree,  to  secure  it,  but  it  eventually 
floated  off.  The  houses,  many  of  them  standing  up  to  tho  eaves  in  water,  showed  loss 
the  destructive  eftbcts  of  tho  water  upon  them  than  some  weeks  after  when  the 
waters  had  retired. 

Here  (at  Park's  Creek,  half  way  between  the  Middle  Church  and  tho  Kapids) 
the  current,  from  being  confined  within  narrow  limits,  became  more  impetuous,  and 
wo  had  been  strongly  luivised  to  proceed  by  land,  but  not  being  timid  on  tlio  water, 
and  having  confidence  in  the  skill  of  aur  throe  men,  wo  preferred  going  on  to  tho 
JIapids. 

The  rapidity  of  the  current  almost  made  one  giddy  to  look  at  it,  it  was  running 
at  tho  rate  of  eight  or  ten  miles  an  hour,  ' 

May  2bth. — The  breadth  of  the  whole  expanse  of  water  was  supposed  to  bo,  in 
some  places,  twelve  miles  —this  instead  of  our  usual  narrow  river  ! 

May  26th. — Went  down  to  our  house  in  the  morning;  gratified  to  find  only 
twenty  inches  of  water,  instead  of  forty,  in  our  rooms. 

May  2'Jth. — There  was  a  little  refreshing  rain  and  a  fine  evening,  when  I  took 
a  gallop  up  to  the  Little  Mountain.  Had  tea  with  Mr.  and  Mrs.  Logan,  and  from 
them  obtained  what  I  had  much  desired,  a  copy  of  the  "  Missionary  Register  "  for 
December,  1826,  with  Mr.  Jones'  account  of  the  former  flood. 

May  ZS>th. — Tho  morning  being  more  promising,  the  boat  came,  and  we  wont  up 
(o  survey  the  river  above  Sturgeon  Creek,  but  a  shower  came  on  and  prevented  us 
from  fully  accomplishing  our  plan,  and  we  returned  homo  well  drenched. 

May  2dth. — A  lovely  morning  afor  the  storm.  Tho  first  sound  that  greeted  me 
on  awaking  was  tho  pleasing  word  "  Pahstazoo" — It  is  dry.  I  went  over  to  the 
church,  entering  still  by  the  window,  and  found  that  the  pulpit  and  reading  desk 
had  now  regained  their  proper  position. 

May  30fh  (  Whit  Sunday) — A  morning  of  very  heavy  rain.  It  was  doubtful  for 
some  time  whether  1  could  start  for  service,  but  the  rain  gradually  lessened,  and  1 
determined  to  make  the  attempt. 

May  3lst, — The  closing  day  of  another  month,  in  tho  language  of  the  country, 
the  flower  month  ;  to-morrow,  the  commencement  of  the  heart-berry  or  strawberry 
month. 

June  1st — Rode  up  to  tho  mountain  to  bid  farewell.  *  *  *  Beaver 
Creek  boats  passed  down  to  day. 

June  2nd — Rode  up  to  Sturgeon  Ci'cek  to  see  thoio  there  before  leaving;  a  pretty 
spot,  and  large  encampment.  Many  wore  out;  all  busy  preparing  for  the  departurs 
of  the  boats. 

June'Srd — Star  ted  from  St.  James  early  with  my  family;  loft  our  kind  friends 
with  regret ;  we  had  a  quick  run  down  ;  the  land  is  fast  reappearing.  The  chief  fear 
now  is  the  slip  of  the  bank;  many  houses  are  supported  and  propped  up,  lest  the 
earth  should  launch  forward  and  carry  them  away.  Reached  tho  parsonage  at  St. 
Andrews  about  five. 

June  5th. — This  morning  wo  were  surprised  by  Major  Caldwell's  arrival;  his  first 
visit  down  during  the  flood,    The  day  was  somewhat  stormy. 
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June  Tth— Soon  after  wo  had  diiioil,  I  Mtartod  oflf  by  canoo  for  my  own  house  to 
HOC  Mr.  Pridham  onco  more  boforo  loaviii;^  for  Knj^land.  *  *  *  ♦  'Phe  chief 
foaluro  which  I  noticc<l  as  novel  was  tiio  jiyramidi  of  clay  in  front  of  tho  hoiisos,  as 
the  people  were  Hliovollin^  out  the  mill  lol't  witliin  from  their chitnnoyrthavin;^ given 
way  and  fallen  in.  Wo  were  late  in  ronchini^  tho  upper  Hottlement,  hut  on  gettinj^ 
near  the  house  wo  wore  so  overjoyed  at  tho  wi^lil  of  llio  ntubbio  tiolds,  which  appeare" 
dry  to  tho  oyo,  th:il  wo  dolormined  to  try  tho  land  and  maUo  a  short  cut  acr' 
Wo  Hoon  repented  of  our  rashnoMs,  liiuliii;^  at  oucii  sto])  t'lul  wo  huiik  iloon  '  'jio 
trea(  herons  mud. 


Report  on  Rroljlivj  Red  River  bij  Mr.  James  II,  Roicnn,  District  Engineer. 

Uanarfan  Pacific  IJailway, 

Manitoba  J)i8trict  Enoinbeh's  Ot'ricE, 

Winnipeg,  18th  November,  187'.'. 

Dear  Sill, — I  sen  1  you  b^-  oxpross  to-day  a  tracing  of  the  plan  of  lied  Ilivor, 
between  the  City  of  Winnipojf  and  tho  lake  of  that  name,  toj^othor  with  a  longitudi- 
nal section  of  tho  rivor  between  tiio  same  poinls,  and  cross-aections  at  the  several 
points  which  have  been  selected  by  various  parties  us  tho  most  favoi  able  for  a  railway 
•rossiug. 

I  forwarded  to  your  office,  about  two  years  ago,  a  plan  with  some  of  the  informa- 
tion here  given.  Some  additions  have  boon  made  at  your  suggestion,  to  the  informa- 
tion then  given,  and  others  which  I  thought  desirable,  in  order  to  make  tho  matter 
more  complete.  The  obtaining  of  this  additional  information  is  the  cause  of  jny  not 
being  able  to  forwaixi  the  plan  sooner. 

On  the  longitudinal  and  cross-sections  are  shown  tho  surface  of  the  ground  at 
tho  upper  or  prairie  level  (tho  levels  of  the  bottoms  or  intervals  in  the  banks  of  tho 
rivor  are  shown  by  figures  in  circles  on  tho  plan),  ice  or  low-water  lovol,  tho  high- 
water  levels  of  1820-52-61.  No  ordinary  high-w.-Vr  lovol  is  given,  because  so  far  as 
our  own  observation  and  enquiries  are  concerned,  i(,  v,',''iej  every  year  ;  but  it  may  bo 
stated  in  general  terms  as  from  15  to  20  foot  at  Wiii.upeg,  and  from  3  to  8  foot  at 
Selkirk  below  the  flood  lovol  of  1852. 

I  may  hero  state  that  in  re-plotting  tho  It-vois-  of  tho  high  waterof  1852,  aclorical 
error  was  found,  in  those  laid  down  on  the  jilan  ami  profile  sent  you  years  ago,  by 
wfiich  tho  level  was  made  too  high  at  that  pi)int. 

Tho  course  followed  in  order  to  obtain  aciciuatoly  tho  water  levels  now  given  (and 
which  are  all  reduced  to  a  common  datum  of"  sea  level,"  according  to  tho  latest  cor- 
rections in  my  possession)  was  as  follows: — A.-rios  ofB.  M.'s  wore  established  at 
various  points  along  tho  river  banlr,  and  connccto  I  by  levelling  with  those  on  tho 
line  of  railway.  A  party,  consisting  of  an  Assistant  Engineer  and  Rodman,  following 
the  course  of  the  rivor  went  first  to  one  of  the  oUlcst  inhabitants  in  the  neighborhooil, 
when  a  level  was  to  be  obtained  and  got  him  to  point  out  some  mark  to  which  tho 
water  had  risen  ;  as  soon  as  he  was  gone,  another  party  was  applied  to  who  pointed 
©ut  some  other  mark  ;  these  were  subsofiuently  tested  with  tho  level,  and  in  most 
eases,  found  to  agree  very  closely.  The  same  course  was  followed  at  each  point 
where  levels  are  shown.  As  no  authentic  information  could  bo  obtained  of  the  H. 
W.  of  182(5  at  A,  no  level  is  given. 

No  information  could  bo  obtained  of  tlio  II.  W.  of  1881  beyond  the  point  C,  tho 
reason  assigned  being  that  north  of  that  ])oint  if  was  not  much  above  oi'dinary  H.  \f. 
•js  10  attru^.t  special  notice. 

As  you  have  quite  recently  been  over  tho  whole  of  the  ground  yourself,  it  is  not 
necessary  that  I  should  trouble  you  with  details  of  the  topography  in  this  report 
I  shall  therefoie  only  call  your  attention  to  somo  general  facts  bearing  on  the  subject. 
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Tho  bankg  of  tho  rivor,  throughout  the  portion  under  considorni  ion  , ire  very 
similar  in  chu  actor,  tho  top  being  the  black  soil  of  tho  prairie  for  a  dopth  (»f  about 
four  foot,  underneath  this  in  a  bluish  white  laminatod  cla}',  of  groat  dopth  as  a  general 
rule,  intorsporsed  hero  and  thoro  with  thin  voins  of  sand  or  gravel  vaiying  froiu  1  lo 
2  ini'hos  in  thickness.  At  a  dopth  of  50  or  flO  t'cot  below  the  prairie  level  this  clay 
has  a  considerable  quantity  of  boulders,  of  various  sizes  in  it.  This  clay  when  dry 
is  extremely  compact  and  soliil,  it  has  however  a  great  aftliiity  for  water,  and  when 
brought  into  conjunction  with  it,  absorbs  a  largo  quantity  and  becomes  like  hiixl  lime. 
At  some  points  on  the  river,  Bomotimo  on  one  bank,  then  on  the  other  and  occasion- 
ally on  both,  the  banks  are  covered  from  low  water  level  to  10  or  15  feet  above  it, 
with  stones  varying  from  1  to  6  or  8  inches  in  diameter.  This  is  noticeably  the  ca^o 
from  2  or  3  miles  aoovo  "  St.  Andrews  Rapids  "  to  the  "  Lower  Fort." 

At  two  points  on  the  river,  viz : — Cross  Sections  No.  G  ani  1(,  rock  in  situ  is 
found  and  has  boon  used  for  building  purposes,  but  at  the  first  named  point  it  can 
only  bo  quarried  at  low  water. 

Owing  to  the  nature  of  'he  clay  above  referred  to,  it  has,  when  brought  in 
contact  with  the  water,  been  forced  out  into  tho  rivor  at  low-water  level,  by  (ho 
weight  of  the  superincumbent  earth,  and  is  carried  down  to  the  lake,  whore  it  has 
formed  an  extensive  "  bar"  at  the  mouth  of  the  rivor,  having  only  from  4  to  (J  feet 
of  water  over  it  at  low  water.  Tho  oozing  out  of  this  material  from  under  the  banks 
causes  them  to  crack  and  settle  down  almost  perpendicularly ;  these  cracks  some- 
times occur  as  far  back  as  from  100  to  300  foot  from  the  putor  edge  of  tho  bank.  By 
this  settling  down,  tho  material  which  otherwise  would  not  be  disturbed  to  any  great 
extent  by  the  current  or  ice,  becomes  disintegrated,  and  is  easily  carried  away  by  the 
freshets  and  ico. 

Owing  to  this  cause  tho  river  valley  ia  much  wider  at  many  places  than  it  was 
tifty  years  ago,  but  thoro  are  numerous  points  between  here  and  tho  lake  where,  from 
some  unexplained  cause,  this  action  does  not  seem  to  have  occunnd  to  any  extent. 

There  is  an  extensive  swamp  known  as  "  the  Big  Bog,"  which,  commencing  at 
(he  western  limit  of  the  city,  extends  northerly  to  Netley  Creek,  near  Lake  Winnipeg  ; 
at  Selkirk  it  is  1  miles  west  of  the  river. 

About  13  miles  from  here,  Tait's  Creek,  a  largo  coulee  drains  a  portion  of  this 
swamp  into  Red  River.  You  will  observe  that  at  this  poiPt  the  great  flood  levels 
begin  to  fall  away  more  rapidly,  and  from  hero  northward  to  tho  neighborhood  of 
the  lake  tho  country  has  not  been  under  water  on  these  occasions.  This  is  no  doubt 
due,  amongst  other  causes,  to  the  fact  of  the  water  of  (he  river  on  these  occasions 
flowing  out  through  this  valley  into  tho  big  bog  from  which  they  found  their  way 
into  tho  lake  though  Netley  Creek. 

While  from  this  point  southward  to  some  distance  south  of  tho  Tntornationnl 
boundary,  and  for  a  considerable  distance  on  each  side  of  the  river,  the  whole  has 
been  seen  covered  to  a  dopth  of  several  foot,  by  pei-sons  still  living  here. 

It  is  said  by  persons  whose  residence  in  the  country  is  only  of  a  more  recent 
date,  that  such  floods  will  never  occur  again  as  the  rivor  bod  has  widened  fcufflciently 
to  prevent  them.  It  is  to  be  hoped  that  such  events  may  not  again  occur,  but  if 
they  do  not,  tho  above  will  not  bo  the  reason,  for,  as  already  stated,  there  are  several 
points  between  hero  and  tho  lak?  which  are  little,  if  any,  wider  than  they  were  50 
years  ago. 

I  have  given  this  whole  subject  a  great  deal  of  consideration  since  I  first  came  here, 
and  my  opinion  is  that  these  stages  of  extraordinarily  high  water  are  due  to  a  com- 
bination of  events  which  are,  I  think,  as  follows  : — 1st.  A  series  of  wet  seasons  (such 
as  we  have  had  for  tho  last  two  years.) 

2nd.  Very  severe  and  ccntinued  frost  before  tli  snow  falls,  causing  very  thick  ice 
on  the  river. 

Si-d.  A  heavy  snow  fall,  during  tho  latter  part  of  tho  winter,  throughout  the  area 
of  country  which  drains  into  the  rivor. 
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4th.  Tho  )ironking-up  of  Iho  winter  accoinpnnied  by  heavy  rains  in  Minnesota, 
while  from  hei  13  to  the  north  it  continues  cold  so  that  the  river  does  not  open  up  at 
its  outlet. 

Any  one  of  these  events  is  not  suftkicnt  to  cause  a  flood  here,  but  the  whole 
coming  together  would,  undoubtedly. 

From  the  information  wo  have  been  able  to  obtain,  the  place  appears  to  have 
been  on  these  occasions  more  like  a  lake  than  a  river,  from  which  I  infer  the  prin- 
cipal obstruction  to  the  flow  of  water  has  been  bej'ond  the  point  already  referred 
to — Tait's  Creek — and  a  man  living  in  the  neighborhood  of  tho  Stone  Fort  stated 
that  he  had  seen  the  ice  so  piled  up  on  tho  ri^'cr  at  that  point  as  to  prevent  his  seeing 
tho  opposite  shore. 

So  much  discussion  has  occurred  of  late  on  the  subject  of  the  location  of  a  bridge 
at  Winnipeg,  and  the  selection  of  Selkii-k  as  the  point  of  crossing,  that  I  shall  make 
a  few  remarks  on  these  two  subjects  before  closing  this  i-eport. 

As  has  already  been  stated,  the  backing-np  of  tho  water  over  the  sit«  of  this  city, 
Bcems  to  have  been  caused,  to  some  extent,  at  least,  by  obstructions  further  down 
stream. 

On  inspecting  tho  accompanying  J  Ian,  it  will  be  observed  there  is  a  triangular 
piece  of  land  extending  from  tho  11.  B,  Fort,  on  the  Assiniboine,  towards  Point 
Douglas,  which  is  several  feet  below  the  general  level  of  the  surrounding  country. 

There  are  a  large  number  of  buildings  and  a  number  of  tho  principal  mills  and 
manufactories  on  this  level.  On  two  occasions  since  my  coming  to  reside  here,  the 
high  water  has  been  just  up  to  tho  level  of  this  flat,  and  a  slight  additional  rise 
would  have  inundated  this  portion  of  the  city,  and  caused  a  largo  amount  of  damage. 
As  it  was,  a  sash  and  door  factory  was  obliged  to  shut  down  in  consequence  of  tho 
water  filling  their  boiler  pit. 

Were  a  bridge  built  at  Point  Douglas,  and  should  the  water  ag.in  rise  to  tho 
level,  or  possibly  higher  in  conseqr.onco  of  obstruction  caused  by  the  piers  of  tho 
bridge,  it  might  not  unrciisonabiy  be  claimed  by  parties  sustaining  damage  to  the 
south  of  it,  that  the  bridge  was  the  cause  of  the  backing-up  of  tiie  water,  which 
would  give  rise  to  serious  claims  for  dainngos.  This  is,  of  course,  leaving  out  of  con- 
sideration altogether  that  such  a  jam  of  ice  might  occur  there  as  would  cause  tho 
inundation  of  that  portion  of  the  city  standing  on  the  higher  level,  and  tho  ice  does 
now  jam  to  some  extent  at  this  point  every  year. 

if,  on  the  other  hand,  a  liridge  were  built  at  Provcnchor  Avenue  and  Broadway, 
and  an  embankment  formed  from  it  on  the  lino  of  Broiidway  to  Main  street,  and  th( 
water  should  rise  so  as  to  cover  the  low  ground  north  of  it,  a  claim  could  not  bo 
raised  with  any  show  of  reason  that  the  bridge  was  the  cause,  until  the  water  had 
risen  high  enough  to  overflow  the  embanlvmciit,  by  which  time  it  would  bo  over  tho 
country,  on  both  sides  of  tho  river,  for  some  distance. 

The  section  of  the  river  al  the  Stone  Fort  would  seem,  at  first  sight,  to  present  ii 
very  favorable  crossing,  but  owing  to  tiio  circuni^lanco  already  named,  and  tho  fact 
of  its  being  very  costly,  if  not  impracticable,  i>  form  a  connection  between  tho 
railway  and  the  water  level  of  Lake  Winnipeg,  lor  freighting  purposes,  while  tho 
banks  of  the  river  at  and  for  some  dista  ice  below  tliia  point  are  so  high  and  close 
together  that  sailing  vessels  could  not  work  heir  way  up  to  it  from  t',o  lake  ;  and,  in 
addition,  the  current  hero  is  very  swift.  In  view  of  the  fact  th-!,  the  conveyance 
of  freight  by  way  of  Hudson's  Bay  is  now  a  subject  of  serious  consideration,  such  a 
connection  becomes  a  very  important  fact.  Tho  land  in  this  locality  is  all  in  private 
hands. 

At  Jiolkirk,  a  bridge,  although  Honicwhat  longer  than  at  tho  last  named  point, 
would  not  require  such  high  piers.  By  the  construction  of  permanent  trestle-work, 
across  tho  valley  on  the  cast  side  of  the  liver,  all  danger  of  ODstructing  tho  free  flow 
of  water  during  floods  would  be  a%-oi(lod,  while  the  trestle-work  would  be  completely 
protected  from  tiio  action  of  ico  by  tho  natural  conformation  of  the  ground,  and  tho 
fact,  as  slated  by  all  who  wore  questioned  on  the  subject,  that,  by  tho  time  tho  ico 
reaches  this  point,  it  i*;  very  rotten  and  broken  up  into  pieces  of  small  size. 
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The  low  ground,  above  referred  to,  and  tho  conformation  of  tho  river  would  affoi-d 
an  alrairublo  site  and  facilities  for  the  construction  of  a  large  extent  of  wharf  accomo- 
dation, which  could  bo  reached  from  the  railway  level  at  small  expense  ;  while  the 
lower  banks,  wider  and  siraighter  valloy,  and  slight  current  of  tho  river  admit  of 
sailimj  vessels  as  well  aa  steamers  easily  reaching  thii»  point.  This  is  demonstrated  by 
the  fact  of  their  constantly  doing  so,  bringing  in  lumber  from  the  lake  and  unloading 
it  at  the  village  of  Selkirk,  which  has  sprung  up  on  tho  west  bank  since  tho  line  was 
located  here. 

The  land  on  tho  east  side  of  tho  river  is  hold  by  the  Government,  and  has  boon 
now,  for  wome  years,  surveyed  and  laid  out  as  a  town  plot,  for  which  it  is  admirably 
Hiiited,  and  fiom  tho  sale  of  lots  in  it,  if  a  bridge  across  tho  rivor  were  built,  suflicioiit 
and  more  than  sufficient  fundfl  could  !jo  realized  in  timo  to  pay  for  tho  expense  of 
building  tho  bridge  thoro. 

I.  remain,  doar  Sir, 

Yours  truly, 

JAMKS  H.  KOWAN. 

P.S. — Borings  at  various  points  of  the  rivor,  including  Selkirk,  have  demonstrated 
that  a  good  foundation  for  a  bridge  can  be  obtained  at  any  of  the  places  indicated,  at 
a  moderate  distance  below  tho  bottom  of  the  rivor. 


>Sani)Kori>  Flkmin*},  Esq., 

Knginoor-inchiof. 


J.  II.  IJ. 


flcjiort  of  the  EngincerinChief  on  documenU  atloocatiwj  the  Bridging  of  Red  Rioer  at  the 
.Lower  Stone  Fort,  laid  before  the  Government  by  Mr.  C.  J.  Brydges,  Land 
Commissioner  Jfudson's  Bay  Company. 

Canadian  Pacific  Hailwat. 

Office'  of  the  Enoinekr-in-ciiiek, 

Ottawa,  10th  February,  18K0. 

8iR, — 1  have  tho  hoi..;r  to  r<');ori,  on  u  letter  adrossod  to  tho  Right  Honorable  Sir 
John  A.  Macdonald  l)y  Jlr  C.  .J.  I.rvdgos,  oa  tho  question  of  bridging  lied  Kivor. 

Mr.  Brydgos  is  an  of!ieoi'  of  tho  Jludaon's  Bay  Company,  and  doubtless  has  in 
view  the  intoicst  of  h.s  employers,  in  advocating  tho  bridging  of  Kod  Rivor  at 
Stone  ^'ort,  whore  there  is  a  large  tract  of  Hudson's  Bay  land. 

Mr.  Brjdgcs  enciosen  a  numbor  of  statements,  by  oiHcers  and  servants  of  flui 
Fludsoti's  May  Company,  with  the  view  of  establishing  that  there  is  no  ditliyully  in 
bridging  Red  River  ;!t  Ptono  Fort. 

Thc8e  statements  ure  by  tho  following  gentiomcn  : 

].  .],  Hilsil'io,  o'  the  Hudson's  Bay  Land  Depnrtmet.t,  Winnipeg. 

2    'Vm  Flcti,  Hudson's  Baj  officer,  Lower  Fort  Garry. 

i>.  Lamund  R.  Ab>'!,  ChiefVRnginoer  to  tho  Hudson's  Bay  Company,  Slono  F«)rt. 

4.  Jamea  French,  groom  to  the  Hudson's  Bay  Company,  fjiwor  ForttJarry. 

5  Norman  Morrison,  formerly  in  tho  service  of  tho  Hudson's  Bay  Company, 
Ijowor  Fort  Garry. 

I  have  examined  those  several  statoments,  and  I  h:»vo  written  mj'  observations 
on  the  margin,  lor  j'our  information. 

Tho  stJitements  submitted  bring  out  no  facts  that  do  not  confirm  tho  conclusions 
that  I  have  arrived  at  in  mj  report  of  8th  December  Ir^^t. 

]t  ife  stated  by  several  of  the  i\itnesses  that  an  ice  jam  has  occurred  at  Sugar 
Point,  at  a  place  which,  on  relerenceto  the  plan,  I  find  iw  tome  IJor  2  miles  above  the 
proposed  crossing  at  Selkirk 
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It  is  stated  that  tho  Hudson's  Bay  Company's  vessels  when  moored  in  the  Inlet 
at  Selkirk,  received  on  one  occasion,  some  injury  from  a  rise  in  the  water.  This 
may  have  been  the  cape,  and  it  tends  to  show  how  much  the  river  generally  isexposoil 
to  danger  at  certain  times  and  how  important  it  is  to  have  a  place  of  shelter  wl  ere 
80  little  damage  appears  to  have  been  sutfered.  The  fact  that  Hudson's  Bay  ofticers 
have  iinniially  wintered  their  vessels  in  the  same  place,  and  that  their  vessels  are 
now  wintered  there,  goes  far  to  show  that  there  is  no  safer  winter  quarters  fer  them 
in  tlie  river. 

It  is  stated  that  the  Stone  Fort  has  never  been  submerged.  This  agrees  with 
the  information  I  have  already  submitted.  One  witness  quoted  by  Mr.  Balsillie 
(Mr.  McDermott)  testifies  that  the  water  rose  on  one  occasion  to  within  several  feet 
of  the  top  of  the  banks.  From  this  it  is  clear,  that  at  extreme  floods  the  water  rises 
more  than  80  feet.  This  is  quite  enough  to  indicate  the  difficulty  there  would  be  in 
erecting  piers  that  would  witnstand  the  force  of  tho  swollen  current,  and  in  view  of 
the  causes  and  consequences  of  the  inundation,  it  would  in  my  judgment  bo  out  of 
the  question  to  augment  the  disasters,  even  in  the  very  slightest  degree,  by  placing 
obstructions  in  the  already  too  contracted  watei'-way. 

There  is  no  doubt  in  my  mind  as  to  the  most  eligible  site  for  the  Pacific  Eailsvuy 
bridge,  and  the  documents  now  submitted  orly  confirm  the  view  I  hold,  but,  for 
argument  sake,  if  we  assumed  that  at  the  Stone  Fort  there  exists  a  site,  in  every 
respect  as  good  as  at  Selkirk,  there  are  other  circumstances  which  the  Government 
will  recognize  the  importance  of.  At  Selkirk  there  is  a  large  block  of  land  (over 
1,600  acres)  belonging  to  the  Crown.  In  my  rojjort  of  8th  December,  I  have  said  its 
area  is  over  1,000  acres,  but  it  is  really  more  than  1,&«C  acres.  This  block  is  adini< 
rably  adapted  for  a  town  site  and  it  would  be  greatly  enhanced  in  value  by  the  location 
of  the  bridge  within  its  limitM.  At  Stone  Fort  the  Government  does  not  now  control 
a  single  acre  of  land,  and  any  benefit  to  property  from  tho  establishment  of  tho 
bridge  at  that  place  would  accrue  to  individuals,  and  mainly  to  the  Hudson  Bay 
Company  where  they  have  1,750  acreif. 

I  enclose  a  sketch  showing  tho  relative  position  of  the  1,600  acres  Government 
land  at  Selkirk  and  1,760  acres  at  Stone  Fort  which,  tho  Surveyor  Gonoral  informs 
me,  belongs  to  the  Hudson's  Bay  Company.  „      , 

I  have  the  honor  to  be,  Sir, 

Your  obedient  servant, 
(Signed)  SAN DFOED  FLEMING. 

'  Engineer  in-<^hi«f. 

The  Honorable 

Sii  OuAPr.EsTuppEa,  K.C.M.G., 

MinisterofBailways  and  Canals.  . 
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Coi'v  oj  Letter  from  Mr.  C.  J.  Brydyea  to  Umlson's  Bay  Company's'  agent,  at  Winnipeg, 
asking  for  certain  information. 

,  Hudson's  Bat  Company, 

MoNTRtAL,  19th  January  lt-80. 

Dear  Sir,—  I  want  you  to  get  and  lot  me  have  as  soon  as  possible  tho  following 
informat  .n  :  Ist,  the  date  when  our  Post  at  tho  Lower  Stono  Fort  was  flint 
established. 

2nd  How  long  any  of  our  peoplo  now  there  have  been  at  tho  post 
3rd  Their  etaiements  as  to  the  condition  of  the  river  at  the  ^icrh  banks  v  icu^ 
the  post  is.    As  to  the  greatest  height  below  the  top  of  the  bank  t.'i  ibrj   nave 
known  the  water  rise  during  the  freshet  time.  Also  as  to  the  manner  in  which  the  loe 
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runs  throufjh  the  gorge  wh«n  it  breaks  up  in  the  spring.  Has  it  ever  boon  known  to 
gorge  or  block  tho  channel  in  tho  break  up  in  spring.  Has  the  ice  ever  boon  known 
to  jam  at  that  point  so  as  to  throw  tho  wator  back  higher  up  the  rivor  ami  th  ■ 
flood  tho  prairie.  It  is  stated  th«t  this  has  boon  tho  cjiso  in  somo  years.  Also  I 
should  like  to  know  how  high  up  tho  banks  or  rathor  how  many  fool  bolow  tho  top 
the  ice  has  been  known  to  rise  on  its  breaking  up  in  tho  spring.  It  is  sUitod  that 
I  ho  rivor  at  our  poit  has  been  so  filled  with  ice  that  a  person  standing  m,  our  Fort 
could  not  soe  tho  bank  on  the  other  side. 

As  soon  as  you  got  this,  go  down  at  onco  to  the  Lower  Fort  and  got  full  state- 
ment.s  upon  all  the  points  1  have  named.  Got  the  parties  to  sign  tho  statomouts  and 
stale  how  long  Ihoy  have  been  there. 

Write  mo  fully  and  quickly,  but  do  not  use  tho  wires  about  it. 

1  want  tho  exact  facts,  whatever  they  are. 

Yours  truly, 

.  C.  J.  BRYDGES. 

J.   BALiiLME,   Ksq.  ■■  .■■"..■ 

Hudson's  Bay  Company, 
Winnipeg. 


Lioh  the  ice 


Letter  f/oin  the.  Hudiiviiii  Hivj  Comjiany's  Agent  at    Winnipeg  to  Mr.  ('.  ./,  Bri/ilgcs. 

.  HuDsots'8  Bat  Company, 

Land  Department, 
Winnipeg,  28th  January,  18S0. 

Deau  Sir, — Imniodiatoly  on  tho  receipt  ofyour,lettcr  of  the  19th  instant,  I  jiro- 
coeded  lo  the  fcjtone  Fort  in  order  to  obtain  tho  information  required  by  you,  as  to  tho 
statr  of  ♦hn  rivor  at  that  place  during  tho  breaking  up  of  the  ice  in  the  spring  of  tha 
ypi;"  'ihu  information  is  embodied  in  the  enclosed  statomont  from  five  parties  who 
h:'  .0  n  '}<  yi  for  a  numbe."  of  years  at,  or  near,  the  fort.  Tho  statements  were  taken 
<e»  ^\.-Al\  «i-d  not  in  tho  presence  of  each  other,  and  f  ho  coincidence,  in  almost  every 
;>«v;;;'  ()  p  ,  is  Buflicionily  remarkable  to  warrant  implicit  credence  in  what  is  stated. 
1  bfe  I  e  (vMM  the  conversation  I  have  hud  with  those  and  other  parties,  that  those 
are  th.  lin-  c  fact*  of  tho  case  and  can  bo  further  verified  if  necessary. 

All'  .11  two  hundred  yards  above  tho  south  wail  of  the  fort,  tlure  is  a  small  cro-ik 
or  cou'k;  the  hod  of  this  creek  is  about  twenty  foot  bolow  tho  top  of  the  bank,  and 
righi,  in  the  bottom  of  the  crook,  and  about  thirty  foot  from  its  mouth,  tho  Company 
Hjvo  eroeted  buildings  which  have  stood  for  a  long  number  of  years.  A  portion  of 
Ihe^o  buildings  was  at  one  time  used  as  a  distillery,  and  ariother  part  was  used  as 
a  saw  and  grist  mill,  of  which  tho  grist  mill  is  now  in  operation.  During  the  freshets, 
wator  from  tho  rivor  had  invadjd  the  lower  flats  of  tho-o  buildings,  but  not  to  a 
damaging  extent,  and  Ihcro  is  no  evidence  of  tho  ice  over  having  dono  the  slightest 
injury.  This  will  go  to  show  conclusivel)'  that  tho  wator  or  ico  in  Eod  Kiver  hat) 
ijover  been  suHlciontly  high  to  do  these  buildings  any  damagvi,  or  else  they  wou Id 
"  >f  be  Hioro. 

rho  Lower  Fort  was  lirst  ostahlishod  as  a  trading  post,  about  the  year  1829, 
(lUciugh  tho  stone  walls  wore  built  much  later. 

I  have  just  had  an  interview  with  Mr,  Andrew  McDormott,  who  came  to  this 
country  in  IHl'i,  and  who  has  resided  for  u  number  of  years  in  the  Rod  River  settlo- 
ment  and  who  has  undoubtedly  a  greater  knowledge  of  local  matters  than  any  other 
person  now  living. 

He  was  employed  in  bringing  down  tho  wood  from  Baio  St.  Paul  with  which  t« 
build  the  first  buildings  there,  and  although  he  has  never  resided  at  the  Stone  Fort,  is 
conversant  with  the  changos  in  the  rivor  at  that  place. 
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Ilo  informs  me  tliat  ho  has  never  known,  nor  has  overheard  from  any  one  of 
the  river  or  ice  ever  having  approached  within  several  feet  of  the  top  of  the  bank 
and  that  during  tho  flood  of  18:i6,  of  which  he  was  a  witness,  the  Stone  Fort 
was  quite  free  from  inundation  or  damage  by  ice.'' 

1  do  not  think  there  is  anytiiing  more  to  be  said  on  tho  subject. 

Yours  *  n.y, 

J.  BALSILLIE. 

(J,  J.   IliJVDdES,  Esq.,  , 

iMontreal.  .  <    . 


Stntements  made  ■  'jicers  and  servants  of  the  Hudson's  Bay  Com- 
pany in  reference  lo  the  state  of  Red  River  at  Stone  Fort  and  other 
points,  with  marginal  remarks  by  the  Engineerin-Chief,  C.P.R. 

Lower  Fort  Garrv, 

2'7th  January,  1880. 
John  Balsillie, 

Hudson's  Bay  Company.  ' 

Winnipeg. 

Sir, — It  gives  me  '.reat  pioasuro  to  give  you  all  tho  information 
in  my  power  regarding  your  inquiries  about  tho  state  of  tho  river 
and  tho  breaking  up  of  the  ice  at  this  place. 

I  have  naturally  given  the  subject  much  attention,  and  from  per- 
sonal observiption  and  information  obtained  from  reliable  sources, 
can  speak  authoritatively  on  the  matter.  Taking  your  queries  as 
presented,  tho  following  are  my  statements  : — 

Ist.  I  have  resided  continuously  at  tho  Stone  Fort  for  the  last 
twelve  years,  and  during  that  time  have  seen  no  ice  jam  at  the  Stone 
Fort  or  in  its  immediate  vicinity.  Tho  ice  has  broken  up  gradually 
and  no  sudden  rise  of  the  water  to  any  extent  has  taken  place,  (a) 

2nd.  Tho  highest  that  I  have  eeen  the  water  at  this  place  was  on 
the  24th  April  ISTG,  when  it  came  to  15  feet  from  the  top  of  the  bank. 
This  was  occasioned,  not  from  any  jam  at  tho  Fort  or  near  it,  but 
from  a  stopping  of  the  ice  at  the  Sugar  Point  3J  miles  below  the  Stone 
Fort  and  in  close  proximity  to  Selkirk.  This  is  tho  only  place  near 
tho  Stone  Fort  where  tho  ice  jams  it  may  bo  said  every  year  more 
or  less.     (6) 

3ixl.  Three  years  ago  tho  ice  jammed  at  the  point  bolow  Selkirk 
and  flooded  all  the  low  lands  on  the  east  side  of  the  river  opposite 
Selkiik,  carrying  the  ice  through  the  woods,  causing  considerable 
damiige  to  our  craft,  which  wore  then  lying  in  their  winter  quarters 
in  tiie  slough  on  tho  east  side  of  the  river  near  Selkirk.     (':) 

4th.  I  have  never  known  the  ico  to  jam  at  tho  Stono  Fort  or  its 
vicinity  thereby  causing  the  water  to  flood  tho  prairies  to  tho 
south,     (rf) 

6lh.  I  have  never  known  the  ice  to  pile  on  the  banks  at  or  near 
tho  Stone  Fort  except  on  very  low  points  near  the  Stone  Fort, 
simply  because  such  a  thing  could  not  possibly  have  happened, 
without  tho  water  had  overflowed  the  bank,  and  the  man  from  near 
the  Stone  Fort  who  told  Mr.  S.  Fleming  that  tho  ico  at  that  point 
was  piled  so  high  that  a  person  standing  on  one  side  could  not  see 
J  the  other  shore  must  have  a  abhorrence  to  tell  tho  truth,     (e) 

*  la  report  8th  December,  1679,  to  the  Mininter  of  Railwajrg  and  Cftoala  by  S.  Fleming,  the  height 
of  the  prairie  abore  flood  lerel  of  1826  ii  girea  at  liz  feet. 


(a)  Thi3i8l2year'< 
experience,  ih«  ex- 
traordinary floods 
were  before  this 
period. 

(6)  This  ice-Jfim  is 
reported  lo  have  oc- 
curred about  two 
railea  above  the  pro- 
posed site  uf  bridge 
at  Qemirk. 

(c)  This  may  be 
correct,  but  it  does 
not  appear  that  a 
better  placp  for  win- 
tering the  H.  B.  craft 
exists  on  the  river,  as 
they  still  use  it  and 
have  haft  two  vessels 
wintered  here  dur- 
ing 1879-80. 

id)  This  (fentle- 
man  hag  only  been 
some  I'i  years  at  the 
Stono  Fort. 

(<;)  No  man  told  8. 
Flemin);  this,  it  was 
mentioned  by  an  old 
settler  to  Mr. Rowan. 
One  who  witnessed 
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I  any  one  of 

of  the  bank 

Stone  Foi  t 


jUK. 


it  durinjf  an  extrsor-  6th.  Although  not  at  the  Stone  Fort,  during  the  floods  of  1852 
dinary  flood^  ^Th^s  ^^j  61.,  I  was  then  in  the  Red  Eivor  Settlement  and  an  eye-witness 
wM*for  a"perioa  of  to   both,  and  from  marks  made  on  buildinv;s  by  myself  personally, 

twelve  years  ia  the  I  can  state  that  the  flood  of  1852  Avas  four  foot  higher  than  that 
H.  B.  Ooy'8  employ-  qj-  iggj 

1  am, 

Yours  truly, 
(Signed)  WAI.  FLCTT. 


15  Bav  Com- 
"^ort  and  other 
ef,aP.R. 

RKY, 

i-y,  1880. 
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(J)  The  jam  took 
place  about  2  miles 
iibove  the  proposed 
bridite  crossing  at 
iSelkiik. 

(g)  No  statements 
to  the  contrary  have 
been  made  The  back 
water  does  not  rise 
high  enough  to  affect 
the  bridR.  The  site 
would  be  in  still 
water. 

(A)  And  yet  the  H. 
B.  Go's  vessels  are 
annually  taken  back 
to  the  same  place  and 
at  the  present  mo- 
ment are  moored 
there.  The  bank  at 
this  spot  is  only  some 
two  or  three  feet 
above  water. 

(i)  Is  this  consist- 
ent with  the  state- 
ment made  respect- 
ing; the  ice  forming 
a  jam  after  it  passes 
Stone  Fort  ? 


T,   Ed-mund  R.  Abell,  Engineer-in-chief  to    the  Iludson'.s   Bay 
Company,  make  the  following  statement : 

I  nave  resided  at  Lower  Fort  Garry  since  the  year  18G5,  and 
have  a  thorough  knowledge  of  the  Eod  River  of  the  Norlh,  having 
navigated  the  same  from  Brockonridge  in  the  State  of  Minnesota, 
United  States,  to  its  mouth  at  Lake  Winnipeg,  since  ISUl.  I  have 
Hooen  the  break  up  of  the  ice  on  the  Rod  Jlivor  at  the  Stone  Fort 
for  the  last  fifteen  consecutive  seasons.  During  all  those  years  I  have 
soon  no  ice  jam  at  the  Stone  Fort  or  in  its  vicinity,  but  have  known  it 
to  jam  several  times  at  Sugar  Point,  (f)  about  three  and  a  half  miles 
below  the  Stone  Fort  causing  the  wator  to  rise  at  the  Stone  Fort. 
The  highest  1  have  known  the  back  water  to  rise  at  tho  Stone  Fort 
from  this  or  any  other  cause  is  to  within  twelve  or  fifteen  foot  of  the 
top  of  tho  bank.  I  have  also  known  tho  ice  to  jam  at  tho  first  point 
below  the  village  of  Selkirk,  (g)  causing  tho  water  to  overflow  the  low 
land  on  the  east  side  of  tho  river  to  a  depth  of  ton  foot  and  forcing 
the  ice  back  up  tho  creek  where  our  vessels  wore  lying,  and  driving 
them  for  a  considerable  distance  from  their  moorings,  and  actually 
stranding  one  of  the  vessels  on  top  of  tho  bank.     (A) 

From  my  knowledge  of  tho  configuration  of  tho  banks  of  tho 
river  at  the  Stone  Fort,  I  do  not  think  it  possible  for  a  jam  to  lake 
place,  nor  have  I  ever  known  any  ioo  jam  below  the  Fort  so  as  to 
raise  the  water  to  force  the  ice  over  tho  top  of  tho  bank. 

As  regards  the  flow  of  ice,  it  is  so  broken,  and  smashed  up  punsing 
over  the  St.  Andr'^ws  Rapids,  that  there  are  no  pieces  of  suitiiiient 
size  to  cause  an  t  •ejam  at  the  Stone  Fort,    (i) 


(Signed) 

Stone  Fort, 

Manitoba,  27tli  January,  1880. 


Kl).  R.  .\WAjJj. 


.Tames  French,  Groom  to  Hudson's  Bay  Co.,  LowoiFort  Garry. 

/  I  have  resided  at  the  Stone  Fort  continually  for  tho  last  fifteen 

years,  and  have  seen  the  ice  break  up  each  spring. 

I  have  never  seen  any  jam  of  ice  at  this  point,  nor  the  water  or 

ice  rise  higher  than  within  fifteen  (15)  foot  of  tho  top  of  the  bank. 

This  rise  is  caused  partly  if  not  altogether  by  the  ice  jamming  at  a 

...  _,  .        ,    ,     place  called  Sugar  Point,  and  at  a  point  further  down. 

preceding  Statement  And  tho  ice  jamming  at  Sugar  Point  is  a  yearly  occurronoo.  I 

are     not    perfectly  have  nevei  seen  any  great  rush  of  ice  past  this  l"ort,  it  l)eing  broken 

eonsiitent.  up  into  small  pieces  coming  over  tho  St.  Andrews  rapids.     (A) 


I  should  think  that  the  rate  of  the  ice  current  dot.  '  r'  ,.-  -'v" 
(5)  five  miles  an  hour,  and  this  only  from  the  giving  way  of  mo 
ice  jam  below. 

I  have  never  myself— or  beard  of  any  person  else — having  seen 
the  ice  on  the  top  of  the  bank  or  near  it. 
Stonk  Fort,  January,  27th  1880. 

his 
JAMES  X  FRENCH, 
mark. 

(Signed)        John  Smith,  IwitnesseH 

"  JohnHowision,    |»vunefiseH. 


! 


■J 


(0  In  Mr.  BnBilli«'i 
(tatement,  he  qaotea 
Ur.McDermoU  as  ha- 
Tine  seen  the  water 
within  several  feet  of 
the  top  of  the  bank. 

(m)  The  point 
where  the  jam  is 
said  to  take  place 
appears  to  be  fully  2 
miles  above  the  Bel- 
kirk  bridge  site. 


I,  Xor man. Morrison,  of  St.  Andrew  parish,  blacksmith,  formerly 
in  the  service  of  the  Hudson's  Bay  Company,  do  make  the  following 
statement. 

Have  resided  at  or  near  the  Stone  Fort,  since  the  year  1859  and 
have  seen  the  ice  break  up  in  the  river  every  spring  during  that 
time. 

I  have  never  seen  the  water  rise  higher  than  from  18  to  20  feet  to 
the  top  of  the  bank,  (I)  and  the  highest  stage  of  the  water  has 
generally  been  after  the  ice  has  gone. 

1  think  the  year  in  which  the  water  rose  the  highest  was  in  18(51, 
the  year  of  the  flood. 

I  have  never  seen  the  ice  jam  at  the  Fort,  nor  any  nearer  than 
at  Sugar  Point  lureo  and  a  Lalf  miles  below,     (m) 

This  is  the  obstruction  which  causes  the  rise  at  the  Fort. 

I  have  never  seen  the  ice  piled  on  the  top  of  the  bank  nor  any 
thing  near  to  it. 

When  the  ice  breaks  up  it  generally  begins  in  the  centre  of  th« 
river  and  gradually  drops  to  pieces. 

The  swiftest  current  at  this  place  is  about  five  miles  an  hour. 


(Signed) 


NORMAN  MORRISON. 


Ijower  Port  Garry,         ) 
20th  January,  1880.   j 


iL-i: 


-        John  L.  Smith  of  Dynevor,  in  the  County  of  Lisgar,  Province  of 
Manitoba,  makes  this  day  the  following  statcr.ent : 

1st.  During  the  year  1852,  I  was  a  resident  setilor  in  North  St. 

Andrews  in  this  Province.     Witnessed  the  height  of  water  in  the 

river  that  spring,  and  to  my  certain  knowledge  it  did  not  reach  the 

(ni  This  lerel  is  six  top  of  the  bank  at  the  Stone  Fort  by  at  least  ten  feet,     (n) 

feet  higher  than  the      2nd.  That  from  the  year  1867  to  the  year  1871  I  was  in  the 

'*'*^t  8't7i)°"*?879"  Hudson's  Bay  Company  s  employ,  at  the  Stone  Fort,  and  saw  the  ice 

repor  ec.       .  jjpggjj  ^p  fourteen  springs  in  saccession,  and  can  salely  say  that 

during  that  time  I  did  not  see  any  ice  jam  at  the  Stono  Fort,  except 

when  brought  to  a  stand  by  the  ice  jam  at  Sugar  Point.    I  have 

lived  in  the  Rod  Eivor  settlement  for  fifty-four  voars,  aad  can  state 

positively,  without  fear  of  contradiction,  that  auring  that  time  the 

(o)  Perfectly  in  ac-  water  has  not  overflowed  the  banks  of  the  rivers  at  the  Stone  Fort, 

cord  withuhe  state-  nor  has  any  other  living  person  seen  it,  nor  have  I  ever  hoard  that 

mcnti  made.  it  has  done  80.     (o) 


m 
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g  way   or  100 
! — having  seen 


FRENCH. 


(/>)Thia  may  be  3rd.  From  repeated  observations  at  different  times  during  high 
during  ordinary  ^^ter^  anj  i[^q  breaking  up  of  the  ico  in  spring  a  poreon  on  loot  at 
floods.''  ""  »  smart  walk  can  keep  abreast  of  an  object  flijating  down  stream, 

and  I  don't  think  the  current,  at  the  St4)ne  F<)rt,;can  exceed  four  or 

at  most  five  miles  an  hour,     (p) 


(Signed) 


JOHN  L.  SMITH. 


Town  Fort  Garry, 

27th  January,  1880. 
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APPENDIX  No.  17. 


HIPOBT  ON  hUEVEY  OF  FRENCH  BIVER  DURING  1879,  BY  MR.  E.  1'.  BENDER. 

Ottawa,  29tli  Jammiy,  1880, 

To  Sandford  Fleming,  C.M.G., 

Engineer-in-Chief,  Cauadian  Pacific  Eaihvay. 

Sir, — I  have  the  honor  to  submit  the  following  report  of  the  survey  of  French 
Biver  made  last  season  in  accordance  with  your  instructions  of  May  22nd,  1879. 

The  harbor  of  French  River,  on  the  north  shore  of  the  Georgian  Bay,  was  care- 
fully surveyed  by  Mr.  Ridout  in  1875.  His  plans  show  a  channel  not  less  than  a 
quarter  of  a  mile  wide  and  30  feet  deep.  There  seems  to  be  an  impression  among 
some  steamboat  captains  on  the  Georgian  Bay  that  the  harbor  is  difficult  of  access 
in  the  fall  of  the  year  on  account  of  the  prevailing  west  winds,  while  others  maintain 
that  there  is  no  better  harbor  on  the  north  shore .  Those  conflicting  reports  induced  me 
to  examine  the  matter,  and  I  was  somewhat  surprised  to  find  that  stakes  placed  by 
Mr.  Ridout's  pnity  near  the  water's  edge  in  1875,  were  still  standing  in  many  places 
throughout  the  irbor.  It  would  be  hard  to  find  stronger  evidence  of  the  excellent 
shelter  which  ilii  harbor  is  capable  of  affording  vessels  than  the  fact  that  the  ice 
and  storms  since  1875  have  not  carried  away  small  stakes  placed  almost  at  the 
water's  edge  and  retained  in  position  by  a  few  small  stones,     (Plan  No.  1.) 

French  River,  from  its  mouth  to  its  source,  in  LakeNipissing,  covers  a  distance 
of  about  50  miles,  and  is,  in  reality,  a  chain  of  very  deep  lakes  Fcparated  by  narrow 
bars  of  rock  which  dam  back  the  water,  thus  forming  rapids  and  cascades.  These 
vary  in  length  from  50  to  600  feet.  The  Usual  width  is  from  400  fee.  to  a  mile  and 
the  usual  depth  from  HO  to  more  than  100  feet.  The  banks  are  steep,  bold  and 
rocky.  In  the  broad  expanses  between  the  rapids  the  shores  are  indented  at  short 
intervalG  by  deep  bays,  which,  not  unfrequently,  extend  inland  for  several  miles. 
Hundreds  of  islands  are  scattered  throughout  its  length,  and  lend  a  charm  to  that 
lonely  region. 

From  the  mouth,  the  course  is  north-east  for  a  distance  of  two  and  a  half  miles. 
Here  the  river,  turning  suddenly  to  the  east,  is  crossed  by  two  bars  of  rock  which, 
by  preventing  the  free  passage  of  the  water  form  the  rapids  called  LosPetites  Dalles, 
These  rapids,  which  have  a  total  fall  of  4-16  feet,  present  more  serious  difficulties  than 
any  other  portion  of  the  river.  The  centre  line  of  the  located  channel  is  a  reversed 
curve  with  a  radius  of  650  feet,  the  channel  itself  being  100  feet  wide.  The  first  lock 
with  a  lift  of  6  feet  would  be  at  the  foot  of  these  rapids,  (See  Plan  No.  2.)  About 
six  miles  from  Les  Petites  Dalles,  at  the  upper  end  ot  an  expansion  of  the  river,  called 
Lac  Le  Bceuf,  from  which  there  are  three  large  discharges  into  the  Georgian  Bay, 
the  channel  divides  into  two  branches,  one  to  the  left  called  the  South  Branch,  which 
extends  some  16  miles  to  Cantin's  Bay,  the  terminus  of  the  late  Georgian  Bay  Branch  ; 
the  other,  through  which  nearly  the  whole  volumeof  water  passes,  follows  the  general 
cour.se  of  the  river  to  the  second  rapid,  10  miles  from  Les  Petites  Dalles. 
In  this  distance  there  are  three  narrow  passages,  each  about  one  hundred  and 
twenty-five  feet  wide,  the  remainder  being  from  five  hundred  to  1,500  feet 
in  width.  A  few  rocks  would  have  to  be  removed  and  the  channel  straightened  in 
one  or  two  places.  At  the  second  rapid,  which  has  a  fall  ot  two  feet,  and  is  362  feet 
wide  and  six  feel  deep  at  low  water,  the  second  lock  is  located  with  a  lift  ot  14  feet. 
The  river  is  straight,  about  500  feet  wide  and  30  feet  deep,  from  the  second  •  apid  to 
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the  Eecollet  Falls,  a  distance  of  five  miles.    These  falls  are  formed  by  a  bar  of  rock 
about  100  feet  wide,  which  obstructs  the  channel  at  this  point.    They  are  7'9T  feet 
high  (Plan  No.  4).    Above  the  Eecollet  Falls  there  \f>  an  unbroken  stratch  of  water 
18  miles  in  length,  from  400  to  1,500  feet  wide,  and  from  30  to  more  than  100   feet 
deep.    There  are  two  small  discharges  from  the  main  channel  into  the  south  branch  ; 
one  branches  off  thi-ee  miles  from  the  Eecollet,  runs  south  one  and  a  half  miles,  and 
falls  through  a  narrow  pass  into  Cantin's  Bay,  an  expansion  of  the  river.     The  other 
leaves  seven  miles  from  the  Eecollet,  runs  south   for  throe  and  a  half  miles  and 
empties  into  the  south  branch  through  the  Horse  Shoo  Falls.    Both  those  discharges 
have  high  banks,  and  are  not  more  than  30  foot  wide  and  two  feet  deep  at  ordinary 
low  water.    Cross-sections  of  them,  at  the  site  of  proposed  dams,  are  given   in  sheet 
No.  5.    Two  and  a  half  miles  from  tho  Eecollet  there  is  a  bay  which  extends  north 
one  and  a-half  miles,  and  receives  the  discharge  of  tho  north  branch,   which  here 
enters  the  main  channel,  after  having  left  it  some  20  miles  farther  up.     After  these 
18  miles,  there  are  five  rapids  in  the  next  five  miles.  The  first  of  those,  Le  Farisien, 
fall   l"2'i  feet,  is  little  more  than  a  strong  current,  but  since  the  channel  is  crooked, 
considerable  excavation  would  be  necessary  (Plan  No.  6).    Seven  thousand  foot  farther 
on  are  Les  Petites  Faucilles,  a  number  of  small  currents,  with  a  total  fall  of  1-62  feet, 
running  in  several  channels  separated  by  islands.      The  third  lock,  with  a  lift  of  14 
feet,  islocated  in  a  narrow  pass,   with  steep  rocky  banks,  near  the  head  of  these 
currents,  fplan  No.  7).    The  Buisson  Eapia,  fall  465  feet,  3,000  feet  from  Les  Petitea 
Faucilles,  is  a  straight  and  narrow  channel  of  the  required  dimensions,  with  perpen- 
dicular banks  of  rock  (Plan  No.  8).    At  tho  Double  Eapid,  fall  3-05  feet,  3,860  feet 
farther  on,  the  river  turns  suddenly  to  tho  left.    The  located  channel,  with  a  radius 
of  650  feet,  passes  through  a  email  watercourse  to  the  left  of  the  main  channel ;  for  a 
distance  of  400  feet  the  work  would  be  rather  heavy  (Plan  No.  9).    Haifa  mile  above 
this  rapid,  there  is  a  small  current  with  a  fall  of  0.26  foot,  where  the  removal  of  a  few 
rocks  would  be  necessary  (Plan  No.  10).    The  fourth  lock  is  located  at  La  Grande 
Faucille  Eapid,  4,000  foot  from  the  last  mentioned   current.    The  fall  is  hero  5'15 
feet,  and  the  lift  of  the  lock  14  feet  (Plan  No.  11).    Tho  Pine  Eapid,  the  last  of  tho 
five,  is  4,000  feet  from  La  Grande  Faucille,  and  has  a  fall  of  2-62 feet.    The  waterway 
is  of  the  required  dimensions,  so  that  no  excavation  would  bo  necossory  (Plan  No  12). 
At  the  head  of  tho  Pino  Eapid  a  beautiful  lake  moots  tho  eye.    To  tho  left,  at  ♦he 
bottom  of  a  deep  bay,  the  distant  outlet  of  the  north  branch  can  be  discerned,  whi^  '.i, 
after  a  course  of  23  miles,  empties  into  tho  main  channel,  two  and  a  half  miles  above 
the  Eocollot  Falls. 

To  the  right,  a  short  distance  from  the  head  of  tho  rapid,  there  is  a  branch  which 
re-enters  the  rivor  below  La  Giande  Faucille,  cross  sections  of  these  branches,  are  shown 
in  sheet  No.  12,  at  points  where  dams  would  bo  constructed  (see  also  No.  13,  tho 
general  plan  of  the  river.)  A  little  further  on,  the  main  channel  turns  to  the  left, 
while  directly  opposite  the  head  of  tho  rapid  arc  innumerable  islands  densely  wooded 
with  lofty  pines,  thickly  scattered  in  groups  and  clusters  on  an  area  of  two  miles 
square.  Behind  those  islands  one  of  the  outlets  of  Lake  Nipissing  rushes  down  a  steep 
incline,  and  is  lost  in  the  still  waters  below.  Followiiig  the  main  channel  lor  eight 
miles,  through  groups  of  islands  and  broad  lakes,  wo  arrive  at  the  Chaudiero  Falls. 

In  this  distance  the  depth  is  nowhere  less  than  24  foot,  and  is  usually  more  than 
100  foot;  the  width  varies  from  500  feet  to  three-quarters  of  a  mile.  On  leaving 
Keeso's  Bay,  at  the  upper  end  of  this  lake,  2,000  feet  from  the  Lower  Chaudioro  Falls, 
tho  channel  becomes  narrow  and  winding,  and  it  is  necessary  to  leave  tho  river  and 
cut  through  the  narrowest  part  of  a  spur  of  rock,  around  which  tho  river  flows  (Plan 
No.  14.)      At  the  Lower  Chaudiero,  fall  1311)  I'uot,  the  river  rushes  down  between 

f)erpendicular  banks  of  rock,  scarcely  50  feet  apart.  In  this  narrow  pass  tho  fifth  and 
ast  lock,  with  a  lift  of  14  feet,  is  located.  Between  the  Lower  and  Upper  Chaudiore 
there  is  a  basin  2,000  feet  long,  with  an  average  width  of  500  feet.  TheUppor  Chaudiero, 
fall  12-96  feet,  is  a  succession  of  small  rapids  and  deep  currents,  running  in  a  narrow 
channel  between  steep  and  rocky  banks.  Although  the  depth  of  water  is  generally 
sufficient,  the  channel  would  have  to  be  widened  and  straightened  in  several  places. 
(Plan  No.  14.) 
128—19 
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There  is  probably  no  river  which  prosenta  so  many  advantages  for  canalization  as 
French  River,  for  there  are  always  at  least  two  channels ;  by  damming  one  the  water 
below  the  dam  would  aHsume  a  lower  level,  and  works  be  carried  on  above,  which 
would  otherwise  huve  to  be  done  under  water ;  or  a  lock  can  be  built  in  a  favorable 
part  of  the  river  and  the  channel  ■pormunently  blocked,  as  proposed  at  the  Chaudiere, 
Grande  Faucillo  and  other  rapids,  while  the  whole  discharge  passes  through  the 
other  branch.  The  river  might  bo  lighted  by  placing  at  each  point  a  red  light  to  the 
right  and  u  white  light  on  the  left,  so  that  a  vessel  ascending  would  pass  to  the  right 
of  the  white,  and  to  the  left  of  the  red  light.  In  this  manner,  navigation  would  be  as 
safe  at  night  as  in  day.  Perhaps  it  would  be  found  advantageous  to  have  a  small 
steam  skill'  and  two  men  between  each  lock  to  attend  to  the  lights,  and  thus  greatly 
reduce  the  number  of  lighthouse-keepers.     (Plan  No.  15.) 

There  is  no  building  stone  on  French  River  fit  for  the  masonry  of  locks,  con- 
sequently it  would,  perhaps,  bo  advisable  to  construct  them  of  wood  and  iron  in  place 
of  stone. 

No.  16  is  a  plan  and  elevation  of  one  of  the  proposed  locks  of  14  feet  lift.  The 
sides  are  wooden  frames  filled  with  concrete.  The  gates  are  strong,  and  firmly  braced 
iron  frames  which  slide  in  grooves,  and  have  their  up-stream  surfaces  covered  with 
sheet  iron,  to  prevent  the  passage  of  water. 

Each  gate  is  raised  into  position  by  two  or  more  concentric  cylinders,  which  slide 
one  within  the  other.  That  at  the  head  of  the  lock  is  composed  of  a  single  frame  and 
two  cylinders,  one  fixed  and  one  moveable.  Water  is  compressed  into  the 
stationary  cylinder  by  a  pump,  worked  by  a  small  turbine  wheel,  and 
its  pressure  against  the  piston-head  of  the  sliding  cylinder  raises  the  gate 
into  position.  That  at  the  foot  of  the  lock  consists  of  two  frames  and  three 
cylinders,  two  moveable  and  one  immoveable.  The  water,  as  before,  is  forced  into 
the  fixed  one,  and  its  pressure  upon  the  piston-head  of  the  innermost  cylinder  raises 
the  frame  which  forms  the  upper  part  of  the  gate  until  the  piston  comes  into  contact 
with  the  top  of  the  other  sliding  cylinder;  from  this  point  the  two  cylinders  move 
together,  carrying  both  frames  with  them,  until  the  gate  is  raised  into  its  place.  In 
this  way  the  gates  can  be  raised  and  lowered  very  rapidly,  and  by  one  man.  Annexed 
is  a  table  of  quantities  and  structures  from  Georgian  Bay  to  Lake  Nipissing,  with 
their  estimated  cost. 

At  the  head  of  the  Upper  Chaudiere,  the  level  of  Lake  Nipissing  is  reached. 
The  first  twelve  miles  of  the  lake  much  resembles  French  River.  The  least  depth 
in  a  channel  from  600  feet  to  a  mile  wide  is  22  feet,  and  for  six  miles  bottom  was  not 
reached  with  110  feet  of  line.  At  12  miles  from  the  Chaudiere  the  lake  becomes  so 
wide  that  the  opposite  shores  are  scarcely  discernable.  For  the  remainder  of  the 
distance  to  the  south-east  coast,  about  18  miles,  the  existence  of  a  fine  straight  channel 
was  ascertained,  having  a  minimum  depth  of  17  feet. 

Besides  frequent  soundings,  an  apparatus  which  I  have  called  a  Rock  Seeker 
was  employed  to  detect  the  presence  of  rocks  and  shoals.  It  consists  of  a  horizontal 
bar  25  feet  long  firmly  hold  in  position,  14  feet  below  the  surface  of  the  water.  The 
apparatus  was  attached  to  a  boat  which  was  rowed  in  mid  channel,  and 
consequently  any  depth  less  than  14  feet  could  not  '  remain  undii,  '•overed.  (Sheet 
No.  17). 

No.  18  is  a  profile  of  the  river  and  Lake  Nipissing.  Diagrams  showing  the 
temperature  for  the  months  of  August,  September  and  October  are  also  given. 
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The  following  is  a  table  of  distances  from  Chicago  to  the  seaports  of  Montrea 
and  Now  York  by  different  routes  : — 


OHIOAQO  TO  NEW  YORK. 


'p'za  Lakes  and  Erie  Canal 

"  Lakes  to  Buflfalo,  rail  to  New  York 

"   All  rail 

CHICAGO   TO  MONTREAL. 

Fi'a  Lakes  and  St.  Lawrence 

"  French  Eiver  to  Lake  Nipissing,  thence  to  Mon 
treal  by  rail - 


Rail 
miles. 

Water 
miles. 

1 

Total 

0 
422 
961 

0 
354 

1419 

925 

0 

1,348 
625 

1,419 

1,347 

961 

1,348 
979 

In  faror 

of 

French  R. 


440 

368 

0 


369 


This  table  bhows  that  French  Bivor  possesses  decided  advantages  over  any  of 
the  other  routes  from  Chicago  to  the  seaboard.  The  returns  of  the  Chicago  Board 
of  Trade  show  that  63,693,687  bushels  of  wheat  and  other  grains  were  shipped  by 
the  Lakes  to  Buffalo,  and  thence  to  New  York  by  railway  and  canal. 

The  Fi-ench  Eiver  route,  being  440  miles  shorter  than  by  the  Erie  Canal,  and 
368  miles  shorter  than  the  combined  rail  and  water  route  to  New  York,  would 
certainly  attract  a  large  portion  of  this  enormous  trade.  The  forosts  of  pine  which 
border  upon  Lake  Nipissing  have  as  yet  scarcely  been  touched,  so  that  me  return 
trade,  which  largely  influences  the  rates  of  freight,  would  be  very  large. 

I  have  the  honor  to  bo.  Sir, 

Your  most  obedient  servant, 

E.  P.  BENDBE. 
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APPENDIX  No.  18. 


BEPORTS  ON  BXAMIN*.T:'C:;C  made  north  and  west  op  lake  NIPIS8INO,  IN  OON. 
NEOTION  WITH  THE  PROJECTED  RAILWAY  EXTENSION  TO  THE  EASTERN  END  OF 
LAKE   SUPERIOR. 


Report  on  Survey  during  1819,  by  Mr.  W.  A.  Austin. 

Ottawa,  Ist  March,  1880. 
Sandford  Fleming,  Esq.,  C.M.G. 

Dear  Sir, — I  have  the  honor  to  report  that  on  the  30th  of  April  last,  I  received 
verbal  notice  from  you  to  hold  myself  in  readiness  to  proceed  on  certain  work 
required  to  be  performed  for  the  Department  of  Eailways  and  Canals. 

I,  therefore,  iu  ihe  ensuing  month  had  tente  and  other  necessary  things  made  and 
pr>jpared,  so  that  no  delay  should  arise  as  soon  as  my  staff  was  named  to  proceed  at 
once  to  the  scene  of  operation. 

O.   the  20th  of  May,  1  was  notified  that  my  staff  was  appointed. 

Or  the  following  day  I  left  Ottawa  for  Pembroke,  where  I  procured  my  first  five 
weeks'  iuppiy  of  provisions,  with  cooking  utensils,  axes,  three  boats,  &c.,  &c. 

Or  the  26th,  my  party  was  fully  made  up,  numbering  in  all  thirty-eight.  On 
the  following  day  we  left  Pembroke,  per  steamer,  for  Deux  Joachim,  and  having 
made  the  portage,  we  reached  the  Eoche  Capitaine  the  same  evening  per  steamer 
"  Koepawa." 

On  the  following  day  (28th),  at  11  p.m.,  we  got  to  Mattawa,  bringing  all  our 
stuff  with  us. 

We  remained  at  Mattawa  during  the  29th,  putting  our  provisions  into  convenient 
packages  for  portaging,  and  purchased  another  boat. 

On  the  following  day  (Friday),  we  left  Mattawa  and  reached  the  first  portage  on 
the  Vase  Eiver  from  Lake  Nipissing  on  Monday,  June  2nd,  where  we  campcxl. 

The  3rd  of  June  was  spent  in  testing  instruments  and  grinding  axes,  and 
portaging  provisions  over  this  long  portage. 

Starting  from  a  point  about  20  teot  above  the  surface  of  Lake  Nipissing,  404 
feet  east  of  the  South-East  Bay,  and  near  the  deep-water  landing,  I  examined  the 
country  and  ran  a  trial  location  survey,  in  a  north-westerly  direction,  towards  Long 
Lake,  a  distance  of  63  miles. 

Fr'om  the  aforomontioned  starting-point  the  grade  rises  to  the  40th  station 
(J  mile),  making  use  of  side  hill  and  the  valley  of  a  small  stream,  thence  generally 
level  to  the  110th  station  (2nd  mile),  over  swampy  ground  with  some  rocky  knolls, 
thence  descending  to  the  160th  station  (3rd  mile). 

Generally,  the  timber,  for  this  distance,  is  red  and  white  pine  with  maple,  tama- 
rac  and  spruce,  cedar  and  poplar ;  some  ot  the  swamps  have  but  little  wood  upon 
them. 

Again,  the  country  is  generally  level  to  the  260th  station,  crossing  the  Clay 
Brook  at  station  168  and  the  Va^e  River  at  216th  station. 

From  the  260th  station  the  most  direct  line,  and  shorter  by  one  and  a-half 
miles,  would  lead  through  a  level,  swampy  country  with  but  littla  rock  to  encounter 
and  some  few  clay  and  sand  hills.  But  on  account  of  the  low  level  of  the  swamps, 
some  parts  being  only  5  feet  above  the  assumed  low-isater  of  Lake  Nipissing,  thia 
portion  had  to  bo  abandoned. 
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Tour  instruotions  directing  that  a  height  of  20  foot  should  bo  kept  above  Lake 
Nipisning  in  tho  event  of  the  Ottawa  and  Lake  Huron  Canal  being  built,  Conso- 
quonily,  at  the  260th  station,  the  lino  boars  more  northwai-d,  running  over  some 
swamps  and  rocky  knolls,  side  hills,  &c,,  reaching  tho  wcwtorn  nhoro  of  Side  Luke 
at  station  352  (6f  mile),  Tiionce  along  Side  Lake  gonorally  roikj'  to  tho  370th 
station  (7th  mile),  then  at  the  377th  station  tho  line  rciichos  Cross  Lake,  which  for 
660  feel  will  have  to  be  crossed  by  a  trestle  bridge,  tho  groiitost  do])th  of  this  lake  is 
thirty  feet,  the  water  surface  being  22  feet  above  Lake  Nipissing. 

From  this  the  ground  generally  risen,  and  at  station  540,  attains  a  height  of  110 
feet  above  Lake  Nipissing.  At  tho  506th  station,  the  Chippewa  Bivor  is  to  bo 
crossed  by  a  bridge  of  30  feet,  with  abutments  30  feet  in  height, 

Tho  timber  trom  tho  160th  station  to  tho  r)40th,  is  generally  mixed,  being  tam- 
arac,  spruce,  hemlock,  white  and  red  pine,  cedar,  balsam,  with  poplar  and  alders. 

The  surface  is,  in  places  broken  and  rocky,  with  some  level  roaches  of  sand  and 
boulders,  sandy  loam  and  swamps. 

There  are  some  pretty  heavy  cuttings  and  fillings  on  this  section. 

I  here  digress  for  a  short  space.  While  at  this  portion  of  the  location,  the  Chief 
ofthe  Nipissing  Indians  visited  my  camp  and  told  me  that  tho  Indians  were  unwilling 
that  any  road  or  railway  should  traverse  their  Reserve,  and  i  ormed  me  that  there 
was  a  beriutiful  place  up  the  Chippewa  River  for  a  railroad,  .uiii  that  having  roachod 
the  head  of  the  rapids,  that  a  very  flat  country  existed  to  tho  north  of  Taylor  Hills, 
extending  to  the  Smoke  fall  on  the  Sturgeon  River,  the  base  of  which  (Taylor  Hills) 
we  were  now  skirting.  Knowing  the  difflcultics  that  were  ahead,  having  had  to 
descend  those  hills  in  an  exploration,  somo  six  years  previous,  I  determined  to  have  a 
trial  of  the  Chippewa  Valley,  with  my  work  still  going  on. 

I  explored  up  to  the  level  country,  and  then  thought  that  tho  ascent  was  much 
too  great,  but  considering  that  without  an  instrumental  test  the  Indians  wonld  re- 
port that  I  refused  to  take  any  notico  of  what  they  said. 

I,  therefore,  had  a  line  cut,  up  along  the  valley  of  the  Chippewa,  and  levelled. 

Part  of  the  distance,  some  80  chains,  I  found  an  ascent  of  one  hundred  and 
seventy  (170)  feet,  and  this  was  after  I  had  lengthened  the  line  in  oi-der  to  gain  dis- 
tance, but  the  actual  rise  ofthe  river  is  about  200  foot  in  80  chains,  making  2^  per  100. 

From  station  540  there  is  a  gradual  descent  to  station  796  (16th  mile),  where 
the  surface  is  only  10  feet  above  Lake  Nipissing;  here  an  embankment  of  20  feet 
will  be  necessary  for  about  8  chains,  a  number  of  small  streams  will  have  to  be 
crossed  in  this  latter  reach,  and  the  Duchesnay  River,  requiring  a  bridge  of  sixty 
feet  spun;  also,  there  will  be  some  deep  but  not  very  long  fillings,  with  a  number  of 
cuttings  mostly  through  tand  and  boulders  and  somo  rock. 

The  timber,  white  pine,  cedar,  hemlock,  birch,  tamarac,  spruce,  maple,  &c., 
is  abundant. 

Solid  and  loose  rock,  sand  and  boulders  principally  form  the  surface. 

Continuing  onward,  to  the  995th  station  (19th  mile)  the  line  meets  the  base  of 
the  Taylor  Hills.  This  last  distance  of  some  four  miles  has  only  one  cutting  of  any 
moment  averaging  15  feet  deep  for  a  distance  of  about  Y  chains,  and  only  three 
streams,  including  one  of  20  feet  wide,  which  will  require  abutments  of  25  feet  in 
height.    Generally  sand  and  boulders  form  the  surface. 

Forward  from  the  996th  station,  to  the  1160th  station  (22nd  mile),  the  location 
rises  to  the  summit  of  the  Taylor  Hills,  ascending  diagonally  to  the  height  of  200 
feet  above  Lake  Nipissing  (839  feet  above  the  sea  level) . 

The  cuttings  generally  on  this  reach  will  bo  of  rock,  sand  and  boulders,  and  sand 
mostly  hill  side.  At  the  summit  a  cutting  of  near'y  30  feet  will  bo  necessary  for 
about  8  chains  through  sand  and  boulders,  with  inJications  of  undorlving  rock. 

The  timber  generally  is  hemlock,  balsam,  pine,  birch,  cedar  and  basswood. 

The  1167th  station  reaches  a  swampy  flat,  with  some  small  breaks  of  sand  and 
boulder  ridges,  which  extend  to  the  1300th  station  (24§  miles).  Some  small  struc- 
tures, one  of  20  feet  span,  will  be  required  over  the  meadow  brook  on  this  reach. 
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LITTLE  8TUEGE0N  RIVKB  VALLEY. 

Prom  the  1300th  station,  the  location  passes  over  rather  an  uneven  country  to 
the  1460th  station  (27|  miles)  whore  the  highest  elevation  of  the  line  is  attained,  being 
220  feet  above  Lake  Nipissing  (859  feet  above  the  sea).  This  portion  of  the  line 
runs  across  the  immediate  valley  of  Little  Sturgeon  River,  the  river  itself  being 
crossed  by  a  bridge  of  one  hundred  feet  span  with  abutments  of  twanty-five  feet  in 
height. 

There  will  be  a  number  of  rock  cuttings  of  no  great  moment  and  some  pretty  deep 
but  short  fillings,  the  greatest  being  20  feet  in  height  by  1 0  chains  in  length.  Cuttings 
of  rook,  sand,  sand  and  boulders. 

IMPROVEMENT  OP  LINE. 

From  the  1350th  station,  the  line  might  be  improved  and  shortened  by  arhalf 
milo;  this  may  be  eflfouted  by  keeping  more  to  the  west  and  avoiding  a  sharp  turn  to 
the  north,  but  of  necessity  the  cutting  will  be  changed,  and  the  embankment  made 
much  greater. 

SMOKE  RIVEB  VALLEY. 

Prom  the  l460th  station  to  the  1710th  station  (32J  miles),  the  location  generally 
follows  the  valloy  of  the  Smoke  Eiver.  The  load  of  the  country  compelling  this 
which,  however,  increases  ibe  distance,  and  causes  a  divergence  of  a-half  mile  to  the 
northward,  a  more  dii'cct  route  was  tried,  but  it  failed  in  giades. 

A  loop  lino  was  run  from  station  1484  -|-  97  to  1832  +  86  of  the  main  line, 
being  over  a-half  mile  shorter  than  the  main  line,  bui  hardly  offering  as  good  grades. 

Along  the  valloy  of  the  Smoke  Eiver,  the  grades  are  all  descending  westward, 

The  rivor  itself  has  to  be  crossed  in  three  places ;  two  structures  of  60  feet 
span,  and  one  of  40  feet  will  be  required,  also  a  diver  jeace  of  the  river  to  some 
extent  will  be  necessary. 

Some  few  rock  cuttings  on  this  section,  and  cons'  lerablo  fillings  on  account  of 
the  rise  of  the  Smoke  Eiver. 

The  timber  is  mostly  burnt  off  this  section,  some  spruce,  balsam  and  alders  only 
remaining.    Some  rr ck,  light  loam  and  swampy  ground  form  the  surface. 

APPROACHING  THE  STURGEON  RIVER. 

The  location  at  the  last  crossing  of  the  Smoke  Eiver  is  upwards  of  4,000  feet  to 
the  north-east  of  the  Sturgeon  at  the  great  Elbow.  From  station  1710  onward  there 
is  a  gradual  running  towards  the  Sturgeon  Eiver,  on  account  of  the  hills  to  the  north- 
ward and  at  station  1877  (36§  miles),  the  location  has  reached  near  its  banks,  being 
only  400  feet  from  th"  river. 

The  surface  is  generally  level,  but  for  a  tjile  in  the  first  portion  of  this  roach  it 
is  much  broken  by  gullies.    Sand  and  clRy  exist  with  some  rock  on  surfare. 

The  timber  generally  ispino  and  balfiam,  with  some  brule. 

Near  the  Sturgeon  Eiver,  from  station  1877,  the  location  follows  the  direction  of 
the  Sturgeon  Eiver  towards  its  source  to  the  2270th  station  (43rd  mile),  and  now 
and  then  touching  its  banks,  going  through  a  pretty  level  section,  the  surface  of 
which  is  composed  of  sand  and  boulders,  sand,  olay  and  sandy  loam,  with  a  portion 
of  rock. 

Eiver  crossing — At  the  2234th  btation  the  Otanacamigosi  Eiver  has  to  be  crossed 
by  a  bridge  of  two  spans  of  80  feet  each,  the  abutments  and  pier  to  bo  18  foot  high. 
Pine,  spruce,  tamarac,  cedar,  birch  and  balsam,  with  alders  are  on  this  reach. 

The  Sturgeon  Eiver  is  loft  at  station  2270,  and  crossing  the  Odcll  Eiver  at 
227Cth  station  by  a  bridge  of  80  feet  span,  with  abutments  of  22  feet  in  height,  then 
the  location  rises  to  a  flat  of  country  aboui  60  feet  higher  than  the  liwt  reach,  whore 
a  heavy  bank  is  required  • 
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Thence  generally  through  a  level  country  to  the  2640th  station  (50th  mile),  the 
location  near  iho  centre  of  this  reach  is  80  chains  from  the  Sturgeon  Eiver,  and  at  its 
termination  approaches  within  five  hundred  feet  of  it. 

SOEPAOB  AND   TIMBER. 

This  fine  reach  of  seven  miles  has  but  little  rock  upon  it,  all  of  which  ca"  be 
avoided  ;  .he  general  soil  is  sand  and  boulders,  clay,  sand  and  sandy  loam.  A  num- 
ber of  streams  are  crossed  of  no  groat  size,  which,  with  the  rosi  on  the  location,  I 
have  put  in  tabulated  form  for  con^  jnionce. 

The  timber  consists  of  pine,  tamarac,  spruce,  balsam,  birch,  cedar;  maple  .and  ash 
abound,  some  in  brule  aho. 

TAMAOAMINQ  VALLEY  AND  EIVER.' 

Prom  the  2650th  station  (55Jth  mile)  tI.T  line  passes  over  a  deep  gully  at  26'70th 
station,  through  which  the  Snake  Brook  flows  oefore  it  reaches  the  high  land 
to  the  left  of  the  Tamagaming  Eiver,  which  river  is  approached  by  a  descent  of 
some  30  feet  in  60  chains,  and  to  be  crossed  by  a  bridge  of  two  bays  of  60  feet,  the 
roadway  of  which  fidge  will  be  thirty  feet  above  the  low-water  surface;  here,  for 
about  tworty  five  chains,  a  filling  will  be  required  averaging  about  15  feet  in  height. 

Thence  rising  in  33  chains  30  feet  to  a  high  table-land  to  station  2860,  then 
descending  over  a  broken  tract  to  station  2930. 

Crossing  Black  Water  Brook  at  290l8t  station,  where  a  filling  30  feet  in  depth 
and  1  chains  in  length  has  to  be  made ;  also  a  number  of  cuttings,  taken  together, 
average  about  15  feet  in  depth  for  45  chains. 

Surface. — On  this  reach,  for  the  most  part,  sand  and  boulders  are  apparent, 
with  perhaps  some  rock  underlying,  sandy  loam  also  forms  a  large  portion  of  the 
surface;  with  but  little  swamp  and  not  a  large  quantity  of  rock. 

The  timber  is  pine,  birch,  spruce,  cedar,  oalsam,  ash,  oak,  with  alders. 

A  divergence  from  near  the  53rd  mile  might,  on  this  last  reach,  be  tried  by  keep- 
ing nearer  the  river,  i.e.,  to  the  left  of  the  line,  and  again  joining  the  present  location 
at  or  near  station  29J0.  By  this  means  the  steep  descent  from  station  2860  to  2927 
might  be  somewhat  reduced  and  the  cuttings  and  fillings  altered  for  the  better. 

The  Terminating  Eeach.— From  station  293')  to  3310th  station  (62S  miles) 
the  termination  of  the  location  mostly  follows  near  the  river,  level  and  direct, 
no<  much  cutting,  b3ing  mostly  embankment.  The  grades  have  to  be  kept  up  all 
a'ong  this  reach  on  account  of  the  spring  freshets.  Quite  a  number  of  short  rocky 
points,  some  as  through,  and  others  as  side  cuttings,  but  none  of  any  size.  A  number 
of  streams  also  have  to  be  crossed,  two  of  which.  Pebble  Bro. '  it  station  2975,  to 
bo  crossed  by  a  bridge  of  40  feet,  and  another,  at  station  3110,  by  a  bridge  of  25 
feet. 

Sand  and  boulders  ai-e  principally  on  surface,  with  r  .r  ',  sandy  loam,  clay, 
gravel,  and  some  rock. 

The  timber  is  white  and  rod  pine,  birch,  spruce  cedar,  tamarac,  ash,  balsam, 
maple,  with  somo  young  pitch  pines ;  also  a  part  of  this  reach  is  bruld. 

The  swamps  along  the  line  are  not  bad,  as  a  general  thing,  but  whorever  any 
soft  or  deep  deposits  exiut  I  have  had  them  bored,  as  seen  on  section. 

The  Sturgeon  Eiver,  from  its  source  to  Lake  Nipissing,  is  about  130  miles  long, 
rapid  in  many  places,  but  yet  fine  reaches  of  smooth  water  exist.  Its  course  is  south- 
east, through  a  generally  rough  country,  and  yet  oiloring  facilities  on  it'}  banks  for 
the  site  of  a  railway. 

It  drains  an  area  of  some  2,,300  square  miles.  Lake  Tamagaming,  lying  about 
30  miles  to  the  east  of  the  Sturgeon  is  its  main  source  of  supply,  contains  about  200 
square  miles,  its  discharge  being  a  river  of  the  same  name  28  miles  long,  and  join- 
ing the  Sturgeon  about  37  miles  from  its  mouth. 

The  Maskinogi  Eiver,  another  branch,  comes  in  from  the  west,  52  miles  from 
Lake  Nipissing,  £-aining  also  a  cousidorablo  extent  of  lakes. 
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About  115  miles  up,  the  main  Sturgeon  is  divided  into  two  branches,  inconsider- 
able in  size. 

SPEINa  PBBSHETS. 

The  location  along  the  river  for  nearly  twenty  miles  is  unavoidably  in  rather 
low  ground,  and  on  account  of  the  spring  freshets  in  some  places  the  banks  have  to 
be  raised,  but  not  to  any  great  extent;  in  many  places  along  the  river  the  high 
water  line  was  observed  and  noted. 

A  portion  of  the  natural  dam  of  rock  at  the  Smoke  Fall  on  the  Sturgeon  Eiver 
could  ba  blasted  away  in  low  water,  and  a  shallow  about  five  hundred  feet  above  the 
fall  deepened,  by  which  means  the  water  in  the  spring  would  be  run  off  more  rapidly 
and  consequently  kept  at  a  lower  pitch. 

The  Taylor  Hills — so  named  on  the  plan — are  a  spur  of  the  Lauren  tides  or 
Laurentian  Range,  entirely  of  the  gneissoid  character  (a  bastard  granite)  very 
hard  and  durable,  and  where  heavy  beds  exist  would  be  very  lasting  in  structures, 
but  very  hard  and  difficult  to  dress.  The  same  formation  lies  on  both  sides  of  the 
Sturgeon.  In  some  places  I  have  seen  indications  of  iron,  but  no  other  minerals, 
with  the  exception  of  mica,  were  seen,  and  that  very  inferior. 

This  spur  of  hills,  after  leaving  the  Quebec  side  of  the  river  at  Mattawa,  runs 
along  the  Mattawa  Kiver  and  both  sides  of  Talon  and  Trout  Lakes,  and  along  the 
north  shore  of  Lake  Ni pissing,  crossing  the  Sturgeon  River  between  the  10th  and 
14th  mile  from  its  mouth. 

The  character  of  all  the  rock  met  with  on  the  location  was  the  same. 

'  THE   SOILS. 

Those  that  can  be  available  for  agricultural  purposes  are  confined  to  the  shore 
of  Lake  Nipissiug,  to  the  north  of  the  Taylor  Hills  and  along  the  immediate  banks 
of  the  Sturgeon  River. 

The  principal  part  being  sandy  loam,  i.e.,  a  mixture  of  fine  sand  and  clay.  Most 
of  the  level  tract  along  the  Sturgeon  River  is  a  fluviatile  deposit  of  this,  of  which 
also  the  delta  at  the  mouth  of  the  Sturgeon  River  and  its  banks  for  two  miles  from 
its  mouth  are  deposits. 

The  upper  portion  of  the  river,  where  the  line  has  been  located,  is  of  the  same 
nature,  and  appears  to  be  annually  increasing. 

I  saw  some  clearings  to  the  north  of  the  Taylor  Hills,  the  soil  appeariug  to  be 
of  the  same  nature. 

Clay  in  some  few  places  is  on  the  surface,  and  in  others  a  vegetable  deposit  covers  it. 

The  swamps  are  not  extensive,  the  subsoil  sandy,  andthe  surface  generally  a 
vegetable  deposit. 

Along  the  shore  of  Nipissing  there  is  a  mixture  of  maple  and  black  birch  land, 
stony  in  some  places,  and  with  vegetable  mould  on  the  surface,  which  for  a  few 
yeai's  would  yield  fairly,  but  without  composts  will  not  hold  out. 
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THE   lUIBXn. 


The  importance  of  the  timber  along  this  line  demands  especial  notice  fVom  its 
quantity,  size  and  quality,  and  its  existence  in  any  particular  locality  generally  desig- 
nating the  soil. 

Pinus  Genus. 

First,  and  the  most  important  and  abundant,  we  get  the  white  or  Weymouth 

{time  (Pinus  Strobus),  in  some  places  very  largo  and  everywhere  abundant  along  the 
ine. 

Again,  the  Norway  or  red  pine  (P.  resinosa)  much  more  sparingly  scattered 
ftlong  the  location,  and  in  a  few  places  abundant, 
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(P.  niger.)  The  black  spruce  is  abundant,  the  same  tree  from  w[hich  the  ex» 
tract  is  taken,  good  and  of  fair  size. 

Hemlock  (P.  Canadensis)  is  also  abundant,  of  very  large  size ;  mostly  found 
near  the  lake,  but  some  on  the  Sturgeon  Eiver  also. 

(Larix  Americana.)  The  black  larch  tamarac,  hack-matack,  in  Newfoundland 
known  as  juniper  or  Newfoundland  oak  ;  in  the  Province  of  Quebec  as  rod  spruce,  are 
of  good  size  and  abundant. 

(P.  Balsamea.)  Fir  or  fir  balsam,  American  silver  fir,  {from  which  the  Canada 
balsam  is  procured,  not  very  abundant. 

(l^.  rigida.)     Pitch  or  black  pino,  only  seen  at  or  near  the  end  of  the  line,  small. 

Of  the  Betula  family  (B.  lenla).  Black  birch,  the  most  important,  also 
known  as  cherry  birch  and  mountain  mahogany,  very  abundant  and  of  largo  yizo. 

(B.  papj'racea).  White  birch,  the  bark  of  which  is  used  for  canoes,  a  fair 
quantity  and  large. 

(B.  excelsa.)    Yellow  birch,  only  to  be  found  in  small  quantities. 


Of  the  Acer  Family. 

The  most  frequently  met  is  the  (A.  sacharinum)  or  sugar  maple,  in  different 
;.  localities  along  the  line,  of  large  dimensions. 

^A.  nigrum.)    Bird's  eye  or  black  maple,  used  for  furniture,  not  very  abundant. 
r  Also,  (A.  rubrum.)     Soft  maple,  in  large  quantities  on  the  river. 

fA.  striatum.)     Striped  maple  or  moose  wood,  also  to  be  met  with. 
The  black  ash  or  water  ash  (Fraxinua  sambucifolia),  in  small  quantities  along 
y  the  Sturgeon  Eiver. 

Pedlar  Tribe. 

^Populus  candicans.)    Balm  of  Gilead. 

Also,  (P.  tremuloides.)    Aspen  ti-ee,  a  fair  quantity,  some  very  large. 

■  ,  Cedars. 

(Thuja  occidentalie.)    White  cedar,  in  large  quantity. 
A  few  white  elms  (IJlmus  Americana)  are  also  to  be  met  with. 
Some  grey  oak  (Quorcus  Prinos)  in  a  number  of  places. 

Occasionally  the  bass  wood,  or  linden  tree,  (Tilia  Americana)  is  scattered  along 
the  line. 

Also,  the  choke  cherry,  the  b'ack  cherry,  the  wild  cherry,  the  hazel  or  wild 
,    filbert,  with  a  variety  of  ground  fruits. 

I  have  the  honor  to  be.  Sir, 

Tour  obedient  Servant, 

W.  A.  AUSTIN,  O.E.,  P.L.S., 

En^neer-in- Charge, 
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CANADIAN  PAOIPIO   BAIL  WAT — DIVISION   A,   1879— SUaPAOK   OF   LINK, 


DeBcription. 


Lenirth 


norti 
Mil( 


in  Milea, 


Sand  and  boulders 17-55 

Sandy  loam 14'42 

Swamp,  bandy 10-03 

Swamp,  vegetable  deposit 6-26 

Rock,  solid 5-64 

Loose  rock 3-76 

Clay 3-15 

Gravel 1-88 


Total... 62-69 


TIMBER  ALONQ  LINK  SUBYSTBD. 


Desoription. 


Per  Oentage. 


White  Pine 22- 

Sprnce 15- 

Cedar 9-50 


Tamarac 

Black  Birch.. 

Hemlock 

White  Birch. 
Balsam 


9- 

7- 

6- 

6- 

5- 

Brnid , 5- 

Soft  Maple 4- 

Sugar  Maple 3- 

Poplar 3- 

Bed  f .ne 

Alders 

Ash 

Elm 

Oak 

Grass 


2- 

2- 

1- 

0-50 

0-50 

050 

Total 10000 
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B^ort  on  Exploration  during  Winter  of  1879  and  1880,  by  Mr.  Alfred  Brunei,  jun. 


•16 

•88 


-  Ottawa,  14th  February,  1880. 

Sandfoed  Fleming,  Esq.,  O.M.G.,  '  • 

i!ingineer-in-Chief. 

Dear  Sib, — Acting  oo-your  iusti'uctions  of  12th  November,  1879,  I  proceeded  to 
Collingwood  on  the  13th,  where  I  purchased  supplies  and  dog  teams,  and  engaged 
men  for  the  trip,  which  I  concluded  would  last  about  two  months. 

I  found  that  the  first  available  steamer  would  not  leave  Collingwood  before 
Wednesday,  the  19th  of  November,  by  which  time  the  party  was  ready  to  start  ; 
meanwhile  I  received  your  letter  of  instructions. 

In  consequence  of  a  heavy  snow  storm  and  very  heavy  weather,  the  steamer  did 
not  leave  Collingwood  until  Friday  the  21st.,  reaching  Killarnoy  on  Monday  the 
24th.,  afteJt  having  to  lie  to  in  a  bay  near  the  entrance  to  Lake  Huron  for  about  30 
hours  from  stress  of  weather. 

I  pitched  my  first  camp  in  rear  of  the  Village  of  Killarney,  and  made  enquiries 
of  thei'esidents  as  to  the  best  means  of  reaching  the  point  where  my  exploration  was 
to  begin,  the  junction  of  the  Spanish  and  Vermilion  Eivers. 

I  found  considerable  diversity  of  opinion  as  to  which  route  to  take,  there  being 
only  two  ways  of  getting  to  the  rear  of  the  mountain  range  back  of  Killarney ; 
either  by  Collins'  Inlet  or  by  the  Whilefish  River.  I  chose  the  Whitofiah  Kivor,  a 
stream  about  one  hundred  feet  wide  at  its  mouth,  which  drains  the  chain  of  lakes 
leading  up  to  Whitefieh  Lake,  and  empties  into  the  Greorgian  Bay,  about  half  way 
between  Killarney  and  Little  Current. 

1  left  Killarney  with  my  party  in  a  fishing  boat  op.  the  26tli.,  at  noon,  and  got  to 
within  four  miles  of  the  mouth  of  the  river  at  dark,  when  wo  wore  brought  up  sud- 
denly by  running  upon  a  rock,  and  as  we  could  not  see  the  channel,  which  was  rather 
intricate,  I  concluded  to  camp  at  the  first  good  spot  on  the  shore. 

The  next  day,  Thuraday  27th.,  it  rained  hard  all  day,  and  we  were  forced  to 
remain  in  camp.  On  Friday  we  started  again  for  the  mouth  of  the  river,  but  had  only 
proceeded  about  a  mile  when  we  were  stopped  by  ice  which  had  formed  during  the 
night,  and  we  were  obliged  to  break  our  way  to  the  shore  of  an  island  which  pre- 
Bentod  the  only  good  camping  ground  in  the  neighborhood  where  I  was  forced  to 
remain  until  the  ice  got  strong  enough  to  bear. 

On  Monday,  Decembar  1st,  I  broke  up  camp,  and  moved  to  the  mouth  of  White 
Fish  River,  which  wo  reached  without  accident,  though  not  without  some  danger,  the 
ice  being  very  thin .  The  next  day,  the  ico  being  stronger,  wo  moved  over  the 
balance  of  the  provisions. 

I  found  the  river  open  and  the  small  la..:e8  partially  frozen,  which  caused  a  delay 
of  some  days. 

I  reached  Ahmic  Lake  on  the  8th  Docombor,  and  on  the  9th  I  left  the  camp  in 
charge  of  an  assistant  with  instructions  to  move  up  to  the  oast  end  of  Lac  Penage 
without  delay,  and  with  Mr.  Quin  and  three  packers,  I  started  across  country  to  the 
Vermilion  River,  which  we  reached  on  the  llth  at  noon,  just  above  the  junction  with 
the  Spanish  River.  The  Vermilion  being  about  three  hundred  foot  wide  at  this 
point, 

I  followed  the  south  bank  of  the  Vermilion  River,  which  was  steep  in  places,  but 
with  more  or  loss  of  fiats  at  the  base  of  the  hills  for  about  a  mile,  when  the  river 
suddenly  narrowed  to  a  hundred  foot,  and  tho  banks  became  steep  and  rocky  for  a 
quarter  of  a  mile,  in  which  distance  there  is  a  fall  in  the  river  of  about  twenty  foot. 

At  one  and  a  half  miles  from  tho  junction  tho  river  widens  out  again  to  three 
hundred  foot,  and  tho  flats  on  tho  south  side  stretch  back  for  sorao  distance  from  the 
river ;  tho  banks  ranging  from  eight  to  ten  feet  above  tho  water,  which  was  pretty 
high  on  account  of  the  late  rains, 
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At  three  and  a  half  miles  above  the  junction  I  reached  the  first  lake,  which  is 
about  half  a  mile  long  and  two  thousand  feot  wide,  there  being  a  continuous  flat  .from 
near  the  falls  up  to  the  east  end  of  the  lake,  four  miles  from  the  junction. 

Up  to  this  point  the  line  would  be  very  good,  and  all  in  earthwork,  excepting 
about  half  a  mile  passing  the  falls,  which  would  be  side  hill  rock,  but  not  heavy. 

From  the  fourth  mile  I  followed  along  the  river,  which  is  almost  a  continuous 
rapid,  falling  twenty  feet  in  three  fourths  of  a  mile,  with  portions  of  the  side  hill 
pretty  steep  and  rocky. 

At  the  fifth  mile  I  entered  on  the  second  lake,  the  south  shore  of  which  takes  a 
sharp  bend  to  the  south  at  the  outlet,  necessitating  a  rather  heavy  cut  in  getting 
over  the  brow  of  the  ridge  after  leaving  the  river. 

Between  the  fifth  and  eighth  miles  along  the  south  shore  '  ke  No.  2,  I  found 
the  country  very  rough  and  rocky  being  a  good  deal  broken  and  indented  with  bays, 
though  with  moderately  heavy  work  I  do  not  anticipate  any  difficulty  in  getting  a 
good  line 

From  the  eighth  mile  to  the  eleventh  mile  the  country  is  very  good,  being  either 
easy  side  hill  or  level  flat  with  no  rock  of  any  consequence. 

At  the  eleventh  mile  there  is  a  fall  in  the  river  of  about  forty-five  feet,  just  above 
which  I  think  it  would  be  best  to  cross  over  to  the  north  side  of  the  river,  it  being 
possible  to  get  a  good  line  on  the  north  side  up  to  the  thirteenth  mile,  and  then 
return  to  the  south  side  again,  requiring  two  bridges  of  about  one  hundred  and  fifty 
feet  span  each. 

By  crossing  to  the  north  side  of  the  river,  the  line  between  these  points  would 
be  shortened  and  at  least  one  bridge  avoided. 

The  river  takes  a  sudden  bend  to  the  south  about  half  a  mile  above  the  falls,  and 
being  divided  into  two  channels  with  a  big  bay  to  get  round,  would  make  necessary 
very  sharp  curvature  or  two  bridges.  Another  large  stream  falls  into  the  Vermilion 
from  the  south,  a  mile  further  on. 

Whichever  side  is  adopted  here,  the  line  will  be  somewhat  rough  and  rocky,  and 
will  require  the  maximum  curvature  in  several  places. 

Between  the  eleventh  and  the  fifteenth  miles  the  river  falls  about  twenty-five  feet, 
and  the  last  two  miles  ai-e  a  good  deal  burnt . 

From  the  fifteenth  to  near  the  twenty-first  mile,  the  line  would  run  through  a 
stretch  of  burnt  country  some  distance  south  of  the  river,  cutting  off  a  big  bend. 

The  work  would  not  be  heavy,  the  ridges  showing  surface  indications  of  being 
composed  of  clay. 

This  part  of  the  line  would  rise  to  between  seventy  and  eighty  feet  above  the 
river  level,  but  the  curvature  would  be  easy. 

Near  the  twenty-first  mi!e,  the  line  crosses  the  river  which  is  200  feet  wide,  and 
after  traversing  an  easy  stretch  of  country  for  about  one  mile,  recrosses  the  river 
at  a  point  where  it  is  about  four  hundred  feet  wide,  but  dead  water, 
being  in  fact  a  continuation  of  Eat  Lake,  which  lies  to  the  south. 

At  about  the  twenty-second  mile,  I  left  the  river  and  followed  up  a  small 
stream,  coming  in  from  the  east,  for  about  one  mile  ending  in  a  small  lake.  This 
mile  would  be  swampy,  but  could  be  drained  easily,  being  separated  from  the  waters 
running  into  Hound  Lake  by  a  low  narrow  ridge  of  rock,  and  a  drop  of  about  twenty- 
five  feet  into  another  lake  one  and  a  half  miles  in  length  by  a  mile  in  width. 

For  the  firat  quarter  of  a  mile  the  north  shore  of  this  lake  is  rocky,  but  the 
work  would  not  be  heavy,  after  which  the  line  traverses  a  good  stretch  of  flat  burnt 
country,  gradually  rising  back  from  the  shor^of  the  ake  to  the  east  end,  near  the 
twenty-fourth  mile,  where  the  stream  forming  the  O'itlet  of  the  lake  begins. 

This  stream  is  about  one  hundred  feet  wide,  with  very  little  current,  and  enters 
Bound  Lake  at  its  western  oxtiemity;  the  banks  are  from  ten  to  twenty  feet  in 
height,  with  considerable  width  of  valley  on  each  side,  apparently  consisting  of 
first-rate  land. 

The  line  follows  this  stream  up  to  the  twenty-sixth  mile,  over  very  even  coun- 
ry,  when  it  bonds  to  the  north-east,  and  following  along  the  shore  of  Bound  Lake, 
levfttion  786  feet  above  the  sea,  leaves  it  at  the  twenty-ninth  mile. 
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The  last  two  miles  would  be  altogether  on  side  hill,  with  one  stream  to  cross  of 
about  fifty  feet  in  width,  the  side  hills  consisting  mainly  of  rock. 

Leaving  Eound  Lake  at  the  twenty-ninth  mile,  the  line  rises  eastward  along  a 
hardwood  ridge,  separating  Eound  Lake  and  Long  Lake,  f  Elevation  of  latter  794 
feet  above  the  sea,)  reaching  the  summit,  which  is  ninety  feet  above  Eound  Lake,  at 
the  thirtieth  mile. 

The  ridge  is  very  narrow  at  this  point,  and  drops  away  suddenly  on  both  sides, 
so  that  though  the  cut  would  bo  from  thirty  to  forty  feet  in  depth,  at  deepest  point,  it 
would  only  extend  over  about  two  hundred  feet  at  that  depth. 

From  the  thirtieth  mile  to  the  thirty-sixth  mile  the  lino  would  follow  the  shore 
of  Long  Lake  ou  the  north  side,  although  there  are  several  rough  places  to  be  en- 
countered, the  line  is  generally  good,  the  slopes  of  the  hills  being  easy  and  shore 
regular,  and  although  the  general  appearance  of  the  country  is  rocky,  probably  half 
of  this  distance  would  bo  in  earth-work. 

At  the  thirty-fifth  mile  there  is  a  high  bluff  jutting  out  into  the  lake,  but  which 
falls  away  to  the  rear.  The  angles  getting  round  the  front  of  it  are  very  sharp,  and 
I  think  it  would  be  necessary  to  rise  over  the  low  portion  of  the  ridge  in  the  rear, 
which  would  necessitate  a  rather  heavy  rock  cut. 

From  the  thirty-fifth  mile  to  the  fortieth  mile  the  line  gradually  improves,  there 
being  less  rock  than  on  the  last  five  miles,  and  no  heavy  cuts.  There  is  a  rise  in  the 
water  level  here  of  about  three  feet,  with  a  short  stream  between  the  lakes. 

From  the  fortieth  to  the  forty-fourth  mile  the  line  would  traverse  a  level  flat, 
which  borders  the  lake  on  the  north  side,  rising  ten  to  twenty  feet  above  the  level 
of  the  lakes. 

From  the  forty-fourth  mile  to  the  forty-sixth  mile  the  line  would  be  altogether 
in  light  rock  work  along  an  easy  side  hill. 

At  the  forty-sixth  mile  the  line  reaches  the  summit  or  watershed  between  the 
waters  of  Whitefish  Eiver  and  Wahnapitae  Eiver.  The  summit  here  is  very  low, 
rising  only  about  twenty  feet  on  the  portage,  which  is  a  quarter  of  a  mile  in  length, 
above  the  water  flowing  west,  but  the  rocks  on  the  south  of  the  portage  rise  per- 
pendicular to   the  height  of  a  hundred  feet. 

After  crossing  the  portage  the  water  level  drops  about  forty  feet,  traversing  a 
small  lake,  (Elevation  757  feet  above  the  level  of  the  sea,)  for  half  a  mile  east,  then  a 
quarter  of  a  mile  of  small  stream,  into  a  lake  lying  north  and  south,  and  about  one 
and  a  half  miles  in  length.  From  the  ■jouth  end  of  this  lake  a  stream  flows  into  the 
Wahnapitae  Eiver.    Elevation  754  foet  above  the  sea. 

From  the  forty-sixth  mile  the  line  would  keep  near  to  the  level  of  the  dividing 
ridge,  and  along  the  side  hill  past  the  head  of  the  lant  lake  and  enter  a  hardwood 
valley,  bounded  by  high  rocks  on  both  sules,  and  after  cro.ssing  a  clay  ridge  at  the 
head  of  the  valley,  about  the  forty-eighth  mile,  would  get  into  a  level  piece  of  burnt 
country  almost  surrounded  by  hills,  with  a  small  sti'oam  running  through  it,  in  a 
northeasterly  direction,  and  falling  into  the  Wahnapitae  Eiver,  at  the  forty-ninth 
mile,  just  below  the  fulls.     Elevation  757  f*  tt.  above  t'lo  sea. 

These  falls  consist  of  several  leaps  varying  i"  Jight,  and  about  forty  feet  in  all, 
stretching  over  a  '.bird  of  a  mile  of  river,  the  bi.iKs  being  rough  on  both  sides  and 
composed  entirely  of  rock.  Elevation  of  river  ot  head  of  the  ialls,  800  feet  above  the 
sea. 

From  the  forty-sixth  to  the  forty-Koveuth  mil(>  lht<  lino  would  bo  on  side-hill 
more  or  less  rocky,  but  from  the  forty-seventh  mile  to  the  forty-ninth  mile,  whore  it 
strikes  the  Eiver  Wahnapitae  the  lino  would  be  altogether  in  eurth  and  very  light. 

From  the  forty-ninth  mile  the  line  would  follow  the  west  side  of  the  river,  along 
the  rocky  side-hill  for  a  third  of  a  mile,  and  then  would  enter  on  a  flat  about  ten  feet 
above  the  river,  crossing  it  at  about  the  fiftieth  mile. 

From  the  fiftieth  mile  to  the  fifty-fourth  mile,  the  lino  would  traverse  the  level 
lands,  which  run  back  some  distance  to  the  foot  of  the  hills,  the  banks  of  the  river 
rise  from  ten  feet,  at  the  fiftieth  mile,  up  to  about  fifty  feet  at  the  fifty-fourth  mile. 
The  river  winds  a  good  deal,  but  the  base  of  the  hills  is  pretty  regular,  so  that  a 
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reasonably  Htraight  lino  can  be  obtained  on  the  low  ground  between  the  hills  and  the 
river,  with  no  rock. 

Prom  the  fitty-fourth  to  the  fifty-eighth  mile,  the  line  would  be  nearly  altogether 
on  Bide  hill  of  an  easy  nature,  and  mostly  clay,  there  being  only  about  one  mile  of 
rock.    Between  these  points,  the  river  rises  thirty  feet. 

The  line  would  leave  the  Wahnapilae  River,  (Elevation  830  feet  above  the  sea,)  at 
the  fifty-eighth  mile,  and  follow  a  small  stream  up  to  its  source  at  about  the  sixtieth 
mile,  where  the  stream  is  lost  amongst  small  ridges  and  swamps,  crossing  which  at  an 
elevation  of  fifty  feet  above  the  river,  or  about  880  feet  above  the  sea  level,  would  drop 
down  about  thirty  feet  at  the  sixtieth  mile  or  to  an  elevation  of  850  feet  r>bove  the  sea 
and  running  along  the  edge  of  a  beaver  meadow  and  alder  swamp  for  a  saort  distance, 
enter  a  large,  burnt  tamarac  swamp  stretching  off  to  the  north-east,  up  to  the  sixty- 
fourth  mile.  Hero  the  swamp  ends  in  a  beaver  lake,  with  a  small  stream  running  out 
to  the  north,  and  high  hills  to  the  north-east. 

A  valley  stretches  off  to  the  eastward  from  this  lake,  which  the  line  would  have 
to  ascend,  reaching  the  summit  in  about  one  mile,  at  an  eleva'^ion  of  940  feet  above 
Bea  level. 

From  the  sixty-second  mile,  the  tamarac  swamp  is  bounded  on  the  south  by 
ridges  of  rock  from  eighty  to  one  hundred  and  tfty  feet  in  height.  The  grade 
beginning  to  rise,  at  about  the  sixty-third  mile,  onto  the  side  hill,  would  reach  the 
summit  at  the  sixty-fifth  mile  without  much  heavy  work,  though  it  would  be 
altogether  in  rock. 

From  the  sixty-fifth  mile,  the  line  would  skirt  a  beaver  meadow  and  lake  for  a 
mile  and  a-half,  and  after  crossing  a  low  ridge,  would  follow  a  side  hill  bordering  a 
second  beaver  lake  of  about  the  same  level  as  the  last,  up  to  the  sixty  •eighth  mile, 
about  one-half  of  this  distance  would  be  in  rook,  the  rest  consti-ucted  from  side  ditches. 

At  the  sixty-eighth  mile,  the  line  begins  to  descend  in  a  northerly  direction, 
hugging  the  side  hill  for  about  three  quarters  of  a  mile,  then  drops  onto  a  low 
ridge  running  north  and  south.  After  following  this  ridge  for  half-a-mile  in  a 
north-easterly  direction,  the  line  turns  east  and  gradually  descends  for  half-a- 
mile  along  the  north  side  of  the  hills  bordering  a  long  narrow  lake,  out  of 
which  flows  a  stream  30  feet  wide,  in  an  easterly  direction.  The  line  follows  this 
stream,  still  keeping  on  the  side  hill,  for  about  one  mile,  when  the  stream,  taking  a 
sharp  bend  to  the  south,  the  line  would  cross  it  at  about  the  seventieth  mile.  These 
two  miles  would  be  mostly  all  rock.  The  level  of  the  stream  at  the  crossing  would 
be  about  810  feet  above  sea  level,  or  a  fall  of  one  hundred  and  thirty  feet  from  the 
summit. 

After  crossing  the  stream  the  valley  widens  out  to  a  quarfer  of  a  mile;  the  lino 
following  the  north  bank,  the  first  portion  of  which  is  low  and  swampy,  making  it 
necessary  to  hug  the  rocky  side  hill,  but  after  the  first  mile  the  banks  x'ise  to  ton  and 
fifteen  foot  above  water,  the  valley  becomes  more  open  and  the  hills  recede. 

There  is  no  difllcult  work  on  this  portion  of  the  lino,  being  all  light  earthwork, 
excepting  two  or  throe  small  side  hill  rock  cuts  at  points  where  the  river  runs  close 
to  the  rocky  blufl's. 

The  soil  is  mostly  clay  loam,  and  has  been  burnt  over,  being  now  covered,  to  a 
gi'eat  extent,  with  small  cypress  bushes. 

The  stream  changes  its  direction  in  several  places,  but  the  valley  widening  out 
a  good  deal  enables  the  line  to  be  maintained  in  its  general  direction  of  north  10^ 
east,  up  to  the  crossing  of  the  Sturgeon  Eiver,  near  the  seventy-sixth  mile,  which 
would  DO  about  a  quai-ter  of  a  mile  from  the  end  of  Mr.  Austin's  Trial  Location  of 
last  summer,  station  3,310  -f-  bl.  Elevation  of  Sturgeon  Eiver  at  this  point,  190 
feet  above  the  sea. 

The  oouneotion  with  Mr.  Austin's  line  would  be  very  good. 

GBADKS. 

As  a  general  thing,  the  grades  would  be  light,  as  there  is  no  iiudduu  i  ise  or  fall 
in  the  general  level  of  the  country. 
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The  maximum  gradients  of  one  per  hundred  would  be  confined  to  the  following 
points  on  the  line,  viz  : — 

1.  Between  the  fourth  and  eighth  miles  on  the  rocky  shore  ot  lake,  which  would 
probably  require  several  pieces  of  maximum  grade  to  get  over  the  spurs  jutting  out 
into  the  lake,  say  one  mile  each  way. 

'/<.  Between  the  eleventh  and  the  thirteenth  miles,  about  one  mile  each  way. 

3.  Between  the  fifteenth  and  twentieth  milei>,  two  miles  each  way,  there  being 
two  low  summits  to  get  over  in  that  distance,  of  from  seventy  to  eighty  feet  above 
the  river. 

4.  Between  the  twenty-ninth  and  thirty-first  miles,  one  mile  each  way,  rising 
over  the  ridge  between  Round  Lake  and  Long  Lake. 

6.  Between  the  thirty-sixth  and  thirty-eighth  miles,  where  a  high  spur  juts  out 
into  Long  Lake,  with  a  sharp  angle  at  each  side,  one  mile  each  way. 

b*.  Betwoei.  the  sixty-third  and  sixty-fifth  miles,  rising  to  the  summit,  between 
the  Wahnapitae  River  and  the  Sturgeon  River,  two  miles  rising  east. 

*J.  Between  the  sixty-eight  and  seventieth  miles,  getting  down  from  the  summit 
to  the  Sturgeon  River,  two  miles  falling  east. 


BBIDQINQ. 

The  bridging  on  the  line  explored  would  be  very  light,  consisting  of  crossings  of 
streams  at  the  following  points,  viz. : 

At  the  eleventh  mile,  one  span  of  one  hundred  and  fifty  feet.  Thirteenth  mile 
one  span  of  one  hundred  and  fifty  feet.  Twenty- first  mile,  one  span  of  one  hundred 
and  mty  feet  and  two  spans  of  seventy-five  feet  each.  Twenty-second  mile,  one  span 
of  one  hundred  and  fifty  feet,  and  two  spans  of  seventy-five  feet  each.  Twenty-seventh 
mile,  one  span  of  one  hundred  feet.  Fiftieth  mile,  one  span  of  one  hundred  and  fifty 
feet  and  two  spans  of  seventy-five  feet  each.  Seventieth  mile,  one  span  of  fifty  feet 
and  at  the  seventy-sixth  mile,  one  span  of  a  hundred  and  fifty  feet  and  two  spans  of 
seventy-five  feet  eachj  over  Sturgeon  River. 

There  are  also  a  few  crossings  of  small  streams,  which  can  be  spanned  by  beam 
culverts  of  from  ten  to  twenty  feet  opening,  besides  the  usual  number  of  smaller 
structures  required, 

BALLASTING. 

I  found  good  indications  for  ballast  pits,  in  several  places  well  situated,  as  regards 
the  line,  but  the  ground  being  hard  frozen,  with  several  inches  of  ice  on  it,  in  most 
places  1  could  not  ascertain  by  digging. 

TIMBER. 

The  country  traversed,  is  well  suppled  with  timber  of  the  best  quality  for  ties 
and  bridging,  within  a  reasonable  distance  from  the  lino,  consisting  of  White  and  Rod 
Pine,  Hemlock,  Birch,  etc. 


BOOK. 


The  rock  varies  from  a  hare'  black  slate,  on  the  western  portion  of  the  line,  to  a 
Gneissoid  or  Granite  rock,  on  tho  oHstern  portion,  but  the  work  being  principally  on 
the  side  hills  and  the  rock  mon  or  less  disintegrated  by  the  weather,  it  would  be 
easily  worked. 


ALTKBNATIVE  LINE. 


On  reaching  the  Wahnapitae  River  I  instructed  Mr.  Quin  to  explore  easterly  for 
a  line  to  the  Veuve  River,  in  case  we  should  not  be  able  to  get  across  to  the  Sturgeon 
River  on  the  line  my  instructions  indicated. 
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Mr.  Qain  separated  from  the  rest  of  the  party,  on  the  3l8t  December,  at  the 
fiftieth  mile,  taking  three  men  and  a  dog  team,  and  ascended  a  small  stream  coming 
in  from  the  East. 

On  the  following  Sunday  his  dog  team  came  into  camp  at  the  fifty-eighth  mile, 
with  a  request  for  a  fortnight's  supply  of  provisions,  to  take  them  througn  to  Lake 
Nipissing . 

In  the  meantime  I  had  ascertained  that  it  was  possible  to  get  a  fair  line 
accoi-ding  to  my  instructions,  so  I  sent  back  word  to  Mr.  Quin  to  rejoin  the  main 
camj^which  he  did  on  the  next  day,  January  5th. 

He  reported  that  he  was  unsuccessful  in  finding  the  Veuve  Eivor,  which  he 
thought  was  wrongly  placed  on  the  map,  but  from  the  general  character  of  the  country 
examined  by  him,  I  have  no  doubt  a  line  could  be  got  through  to  that  stream  from 
the  Wahnapitae  Eiver,  and  as  that  was  the  only  doubtful  point  in  connection  with  a 
line  by  the  Veuve  Eiver  I  am  led  to  believe  that  a  satisfactory  line  can  be  had  in 
that  direction. 

I  have  endeavored  to  show,  on  the  accompanying  map,  the  position  of  the  pro- 
;)osed  line  as  far  as  explored  by  me,  but  the  smallness  of  the  scale  prevents  the 
topography  of  the  country  being  shown  as  well  as  could  be  wished. 

I  reached  the  terminus  of  Mr.  Austin's  line  on  Tuesday,  the  13th  January, 
Nipissing  on  Saturday,  the  17th,  and  Eosseau  on  the  20th,  from  which  place,  after 
paying  ofl  the  men,  1  returned  to  Ottawa  on  the  24th  January. 

I  have  the  honor  to  remain. 

Your  obedient  servant, 


A.  BEUNBL,  JuNB. 


Beport  on  Eoqploration  during  1871,  by  Mr.  William  Murdoch. 

Ottawa,  February  9th,  1872. 

Sir, — According  to  your  instructions  at  Ottawa,  June  22nd,  1871,  I  proceeded  to 
the  Sault  Ste .  Marie  and  commenced  a  survey,  on  the  American  side,  of  the  canal  and 
shore  line  of  the  south  side  of  Lake  Superior,  establishing  points  of  triangulation, 
tying  them  in  with  a  base  line,  running  due  east  and  west  astronomic,  on  the  Saint 
Mary's  Island ;  also  traverse  of  the  shoi-es  on  the  Canadian  side,  making  my  westerly 
triangulation  line  the  proposed  location  for  a  bridge,  and  took  soundings  on  it  every 
twenty-five  feet,  and  found  the  bottom  to  be  in  all  cases  sandstone  rock,  and 
the  result  is  shown  on  the  profile. 

I  then  continued  my  lino  easterly  on  the  flats  of  the  St.  Mai-y's  Eiver,  passing 
through  a  portion  of  the  rear  of  Saint  Mary's  village,  immediately  under  the  ridge  of 
clay  bluff's  for  four  miles,  then  continuing  on  the  flats  of  the  river  to  the  crossing  of 
Eoot  Eiver,  which  will  involve  a  span  ot  100  feet  on  sandy  soil  with  1,200  feet  of  a 
bank  including  both  sides  15  feet  high. 

Thence  on  to  Garden  Eiver  where  a  span  of  120  feet  will  bo  required  (founda- 
tions clay  bottom),  and  an  approach  of  bank  on  east  side  of  250  feet  long,  10  feet 
high  ;  thence  on  to  Lcho  Eiver,  where  a  span  of  150  feet  would  be  sufficient  on  clay 
foundations.  Up  to  this  point  it  would  be  merely  bank  from  side  ditches  through 
light  sand  and  gravel,  almost  on  a  level  from  Sault  Ste.  Mario,  slightly  timbered  with 
second  growth  of  piue,  poplar,  balsam  tnd  small  birch,  a  distance  of  18J  miles. 
Then  onward  for  one  mile  a  continuation  of  the  same  work,  tbo  ncxl  mile  being  a 
side-hill  cut  full  of  loose  boulders  and  sand ;  thence  for  six  miles  of  prairie  land, 
sand  and  clay  subsoil,  to  the  flats  of  Bar  Eivei*,  where  we  get  on  an  easy  gi-ade  to 


ember,  at  the 
^ream  coming 

y-eighth  mile, 
ough  to  Lake 

)t  a  fair  lino 
join  the  main 

ver,  which  he 
of  the  country 
t  stream  from 
nection  with  a 
can  be  had  in 

on  of  the  pro- 
)  prevents  the 

13th  January, 
ch  placo,  after 


EIL,  JuNa. 


doch. 

7  9th,  1812. 

,  I  proceeded  to 
of  the  canal  and 
f  triangulation, 
c,  on  the  Saint 
ng  my  westerly 
ings  on  it  every 
stone  rock,  and 

3  Eiver,  passing 
ider  the  ridge  of 
)  the  crossing  of 
I  1,200  feet  of  a 

equired  (founda- 
)et  long,  10  feet 
mfflcient  on  clay 
ditches  throngh 
ly  timbered  with 
ce  of  18J  miles. 
•xl  rnile  being  a 
I  of  prairie  land, 
\a  easy  grade  to 


808 


the  crossings  of  it.  Hero  I  may  mention  that  there  arc  15,000  acron  (about)  of 
meadow  land  fit  for  grazing  purposes,  and  thinly  timbered  in  clumps.  Tlio  (uossings 
of  Bar  Eiver,  three  in  number,  will  require  50-1'eel  spans  on  rock  ibundution,  15  foot 
above  the  ordinary  low  water  level.  Here  some  side  hill  cut  iind  fill  of  rock  is  re- 
quired, 500  cub.  yardsol  rock  in  all,  the  rest  from  borrow  ground.  At  oiio  mile  further 
on  of  level  ground  we  begin  to  rino  to  the  licij^ht  of  land  on  a  griido  of  about  1'12  per 
KiO  for  two  miles.  By  keeping  the  lino  u  little  to  tho  north  tbo  work  could  bo  made 
easier  than  present  profile,  and  would  bo  principally  loose  rock,  with  piont}-  of  borrow 
ground  of  sand  where  material  could  bo  obtained.  On  from  tbifi  point  foi'  2,000  feet 
u  bank  averaging  10  feet  high,  rihing  1  per  100,  brings  us  to  tho  height  of  land  at 
station  1653,  where  a  rock  cut  of  2,000  foot  in  length  and  20  foot  doop  is  necessary, 
then  descending  on  the  other  sido  for  three  miles  in  tho  valley  of  a  small  stream  of 
sandy  bottom,  then  the  line  will  be  on  an  easy  side  hill  with  a  bank  of  10  loot  for  a 
mile  rising  1  per  100  to  station  1,900,  whore  a  rock  cut  of  1,200  foot  long,  20  feet 
deep  will  be  required.  Thence  on  to  Doaort  Lake  with  easy  grade  and  work  where 
for  one  and  a  half  miles  along  tho  shores  of  the  lake  there  will  bo  side  hill  cut  and 
fill,  principally  rock  and  middling  heavy  work.  On  leaving  tho  shores  of  Desert  Lake, 
we  rise  on  easy  grade  to  a  table  land  of  clay  till  we  reach  the  Thessalon  River,  a  dis- 
tance of  5J  miles,  and  partly  along  the  shores  of  Ottertail  Lake.  Nearly  all  tho 
work  will  be  bank  from  side  ditches,  with  4  or  5  cuts  averaging  5  foot  doop  for  about 
4,000  feet  in  all.  At  the  Thessalon  Eiver  a  bridge  of  100  feet  span  will  be  sufficient 
(foundations  clay).  It  would  be  here  necessary  to  lower  tho  rivor  by  making  a  cut 
at  the  falls,  which  are  two  miles  below  this  point,  this  can  be  easily  done,  only  in- 
volving 300  feet  of  rock,  cut  6  feet  of  an  opening  6  foot  deep,  which  would  lower  the 
river  at  least  5  feet,  and  drain  all  the  adjacent  lands  which  are  covered  in  tho  spring 
of  the  year  with  4  or  5  feet  of  wator.  On  crossing  tho  rivor  wc  have  wot  boaver 
meadow  (clay  bottom)  for  two  railos  to  station  2440.  Hero,  by  prosont  profile,  there 
is  a  cut  3,000  feet  long,  25  foot  deep,  rising  1  per  100  on  a  curve,  which  is  composed 
of  loose  boulders  and  gravel  on  top  with  probably  rock  boltom. 

This  cut,  I  think,  can  be  avoided  by  keeping  tho  line  further  south  near  tho 
Thessalon  Eiver,  and  reaching  tho  same  elevation  on  an  easy  grade  in  about  4  miles, 
joining  the  same  lino  at  about  station  2,(}50,  making  tho  line  more  direct  and  with 
less  curvature. 

Thence  for  12  miles  over  sandy  soil  with  no  grades  of  any  consequence,  almost 
level,  the  work  will  be  bank  from  side  ditches,  with  small  mixed  timber  and  some 
large  pine.  Then  for  2  miles  the  work  will  be  heavier,  being  sand  .stone  cuts  in 
places,  and  at  station  3300  a  cut  of  25  foot  deep  and  1,000  feet  long  has  to  bo  taken 
out  of  sand  rock.  Thonce  for  a  distance  of  6^  miles  through  sandy  soil  and  loose 
boulders  to  station  3710,  there  is  moderately  easy  work  and  easy  grades.  Here  a 
cut  averaging  15  feet  deep  and  2,000  foot  long,  composed  of  sand  and  boulders,  has 
to  be  taken  out.  This  cut  might  bo  avoided  by  lengthening  tho  lino  a  little.  Wo 
now  roach  tho  valley  of  the  Mississaga  Eiver,  a  flat  sandy  plain  for  2  miles  to  tho 
crossing  of  the  rivor. 

Tho  baidc  on  the  west  sido  is  20  feet  ubovo  the  ordinarj'  level  of  tho  wator 
and  all  sand  ;  on  the  oast  side  tho  bank  is  rock  and  25  foot  above  the  water,  requiring 
a  bridge  of  20'Jfoot  span.  Then  forf  of  mile  further  on,  on  icvol  ground,  is  iho  Eiver 
Obatitgosing,  it  will  require  a  span  of  75  feet.  Then  tho  ground  extending  tor 
13  miles  is  perfectly  level;  in  places  an  open  sandy  plain,  thinly  tinibeiod  with  scat- 
tering pine  and  balsam,  on  which  distance  the  work  would  bo  bank  from  sidc-ililches. 
This  now  brings  me  to  the  crossing  of  Blind  Eiver,  where  a  span  of  100  feet 
would  do,  with  rock  foundations  on  either  sido.  On  the  oast  sido  an  nvcragc  cut  of 
5  feet  for  1,50^  feet  would  be  necessary,  rising  1  per  100;  and  the  same  rmount  of 
cut  for  tho  .same  distance,  getting  into  tho  valley  of  Blind  River — which  wogiadually 
leave,  getting  5  miles  of  ash  and  cedar  swamp,  with  goqd  bottom,  almost  level  to 
Station  4,852.  Then  from  there  to  the  end  of  tho  first  lOO  miles  of  instrumental 
work,  wo  go  over  rocky  ground,  composed  of  loose  boul^isrs  and  sand,  easy  grades  all 
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tho  way ;  thih  portion  is  timbered  with  small  oak,  maple,  birch  and  Bcrubby  pine, 
and  this  iiist  portion  of  the  lino  is,  in  places,  touching  Lake  Huron. 

All  tho  rivers  mentioned  rise  from  4  to  5  feet  in  the  spring ;  and  many  of  thorn 
are  dammed  back  by  saw-mills,  causing  much  flooding  in  tho  spring  and  fall  of  the 
year. 

On  commencing  my  rcconnoissanco  of  the  country  where  ray  instrumental  survey 
terminated  at  Station  5,29G,  I  explored  eastward  on  a  level  plateau,  at  an  elevation 
about  50  foet  above  Lake  lluron,  for  a  distance  of  five  miles  a  portion  is  flat, 
bai-e  rock,  covered  in  places  with  moss,  when  I  cume  to  a  small  creek 
running  piuullol  to  tho  shore  and  got  down  on  it  on  an  easy  grade  to  the  Lake, 
crossing  ut  tho  junction  of  another  stream,  where  a  50  foet  span  is  necessary, — rock 
on  both  sides.  At  this  point  tho  lino  would  have  to  bo  built  along  tho  banks  of  tho 
shore,  partly  in  the  water,  for  upwards  of  a  mile  or  more,  the  most  of  the  distance 
on  a  shallow,  sand}'  boach.  Some  of  the  small  bays  will  bo  4  feet  deep.  This  brings 
mo  to  the  natural  flats  of  tho  valley  of  Serpent  Eiver,  passing  close  to  Mr.  Walslvs 
steam  saw-mills,  whore  tugs  and  vessels  load  lumber.  Thence  following  the  valley 
on  the  west  side  of  Serpent  River,  for  a  distance  of  6i  miles,  almost  perfectly  level, 
with  clay  soil  and  burnt  cedar,  and  pine.  At  this  point  we  cross  tho  river, 
whore  a  bridge  of  100  foet  span  would  be  sufficient,  with,  I  think,  rock  bottom  at  no 
great  depth,  for  foundation.  Up  to  this  point  the  country  is  burnt  and  unfit  for 
settlement.  Onwards,  J  mile  from  hero  on  the  east  side  of  the  river  and  parallel  to 
it,  we  come  to  tho  height  to  bo  surmounted  between  Serpent  and  Spanish  Rivers ; 
this  is  a  rock  bluflf  with  a  natural  depression  in  it  of  about  45  feet,  whicn  requires  a  cut 
of  20  feet  for  300  feot,with  a  bank  approach  from  the  south,  involving  a  bank  of  10  feet 
average  for  3,000  feet.  This  will  bring  us  on  an  easy  flat  leading  to  Spanish  River,  a 
distance  of  2  miles,  where  a  natural  valley  commences,  running  parallel  to  Spanish 
Bay  and  River,  nerfoctly  level  on  clay  soil,  principally  covered  with  burnt  windfall, 
for  some  miles,  and  for  long  distances,  open  tamarac,  burnt  land  averaging  from  j 
to  1  mile  in  width.  At  this  point,  18  miles  from  the  shore  of  Lake  Huron,  we  cross 
the  Spanish  H'r  or  whore  McGee's  Creek  comes  in  on  the  east  side.  The  banks 
are  about  15  feci  nigh,  composed  of  sand,  and  the  river  at  this  place  is  300  feet  wide 
and  12  feet  deep.  Thonce  wo  follow  the  flats  of  McGee's  Creek,  for  a  distance  of  18 
miles,  on  the  south  side,  having  to  cross  it  about  2  miles  from  the  mouth  with  a  40 
foot  span. 

We  rise  this  distance  on  nn  easy  grade  past  four  rapids,  making  in  all  about  60  feet 
Then  we  got  into  open  plains  for  about  throe  miles,  then  follow  flat  tamarac  swamp 
through  a  natural  valley  to  a  point  one  mile  north  of  Long  Lake,  continuing  on  parallel 
to  tho  lake  till  wo  reach  the  lake  called  White  Fish  Holme.  Thence  in  a  south-easterly 
direction  till  wo  come  to  what  is  called  the  5th  Portage  on  Long  Lake  crossing  a 
small  creek.  Thence  running  easterly  along  the  bank  of  stream  for  one  mile,  we 
cro.ss  the  connecting  waters  of  Long  Lake  requiring  a  50  foot  span  bridge.  Thonce 
running  easterly  to  Luke  Number  Two,  between  Lakes  One  and  Two  there  is  a  small 
height  of  land  15  feet  high,  which  only  requires  a  cut  of  10  feet  deep,  30  foet  Ibng 
of  rock. 

I  then  passed  on  tho  south  shores  of  Lakes  Nos,  3,  4,  5,  6  and  7  as  shown  on  my 
sketch  plan  running  duo  oast ;  or  the  line  may  be  taken  north  of  Lakes  5,  6  and  7  in  a 
natural  valley,  through  which  a  lino  can  be  built  with  no  heavy  work,  being  partly  side 
hill  cut  and  till  of  clay,  sand  and  some  small  knolls  of  rock  12  feet  high  with  good  level 
valleys  between  the  lakes,  a  distance  of  five  or  six  miles.  Then  from  this  point  we  wetft 
due  east,  on  dry  level  meadows  for  about  four  miles.  Thenco  along  the  south  side  of 
Lake  Number  14  and  crossing  between  15  and  16  in  a  natural  level  valley,  the  direc- 
tion of  which  is  shown  on  my  sketch  plan  through  tamarac,  cedar  and  balsam  up  to 
Lake  Number  18,  a  distance  of  about  six  miles  further.  At  this  point  the  land  becomes 
broken  with  small  clay  hills ,  here  wo  cross  a  small  stream  between  two  lakes,  and 
on  the  east  side  of  Lake  Number  18  the  granite  begins,  and  we  rise  about  40  feet  in 
a  quarter  of  a  mile  when  we  reach  a  level  plateau  of  a  mile  crossing  a  lumberman's 
road.    This  is  the  height  of  land  between  Lac  Penage  and  the  waters  runBing 
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directly  soutli  to  Lake  Huron  and  oust  ward  i  \to  the  Wuhnapatao  River. 
When  wo  begin  dow^onding  to  Lake  Number  20,  on  an  easy  grade,  only  a 
small  ridge  bono  of  rock  Hopuratos  llio  lovol  lands  from  tho  valleys  whicii  wo  follow 
for  ono  mile  at  Lake  -0.  The  lino  will  croisn  it  as  it  is  Hhiillow,  with  clay  lx)ttom  and  it 
is  raised  four  feet  by  a  bcavor  dam.  Then  wo  take  tho  natural  portage  bolwoon  Lakes 
20  and  21  duo  cast,  which  is  a  valley  between  thoni  being  broken  i)y  a  clay  ridge 
with  probably  rock  below,  40  feet  high  and  300  foot  across,  about  tho  same  lovol  on 
both  sides.  This  valley  loads  in  a  direct  lino  to  Lake  Number  21,  which  is  tho  head 
W!'*ers  of  tho  east  branch  of  the  Matc-zo-na-zing  llivor  which  empties  into  Lake 
H;;)n  at  Collin's  Inlet.  Tho  lino  will  follow  the  north  and  east  side  of  Lake  21, 
which  is  side  hill  and  flat  in  places  to  the  valley  of  a  crook  coming  from  Lake  22. 
Thenco  on  clay  soil  for  a  mile  to  a  low  granite  vidgo  running  north  and  soulh  ; 
a  cut  of  15  feet  deep  and  600  foot  long  v;ill  have  to  ho  taken  out,  and 
tho  line  will  pass  on  the  south  side  of  Luke  22.  We  then  meet  a  natural 
valley  bearing  E.N.E,  for  three  miles  quite  level  to  a  small  pond,  the  source  of 
what  is  called  Swamp  Crook,  with  wide,  level  valley,  and  opening  into  extensive 
clay  fats  as  it  noars  the  Wahnapitae  River.  From  Lake  21  to  here  the  country  is 
all  burnt  over  and  timber  of  all  kinds  destroyed,  but  tho  soil  is  strong  clay,  the  vege- 
table mould  being  all  burnt  oft"  the  top,  and  tho  fall  imperceptible  the  whole  distance. 
The  crossing  of  the  Wahnapitae  Eivor  will  be  about  200  foot  wide,  on  clay  sub-soil. 
We  tlen  continue  south-east  on  tho  natural  flats  of  tho  river  for  four  or  five  miles  to 
I.  ;o  o'  jsmg  of  a  crook  50  feet  wide,  level  banks  ten  feet  above  tho  water,  Thenco 
east,  rising  easily  to  tho  height  of  land,  soil  clay,  probably  12  feet  deep,  where 
there  will  be  a  cut  800  feet  long,  12  to  15  feet  deep.  Wo  then  enter  a  good 
valley  running  south-east  for  a  mile  ;  thenco  east  two  miles  to  lake.  No.  23,  at  the 
entrance  o^  which  there  will  be  an  easy  side  hill  cut  and  fill,  of  granite,  300  feet 
long,  Thenco  across  a  shallow  bay,  500  feet ;  then  on  the  west  shoro  of  tho  lake  wo 
have  to  make  an  unavoidable  crossing,  to  an  island,  500  foot  across  and  30  foot 
deep.  Thence  to  Island  No.  2  there  is  a  small  channel  30  feet  wide;  then,  with  a 
bank  for  1,000  feet  ton  foot  high,  wo  got  into  a  natural  vnllc}'  running  duo  oast  for 
one  and  a  half  miles.  Thonce  south-east  ^  mile  to  a  low  bluff  of  rock,  which,  with  a  low 
bank  approach  rising  about  0.50  per  100,  will  give  a  cut  of  ton  foot  for  300  feet  long, 
which  brings  us  to  the  summit,  and  then  begins  falling  easily  for  ono  mile.  Thonce 
south-east,  curving  round  throe  small  lalzos  on  ordinary  ground  and  work,  till  we 
reach  a  valley  bearing  S.S.E.,  clay  bottom,  bolwccn  granite  bluffs  40  foot  high, 
running  almost  in  a  straight  lino  for  a  distance  often  miles,  varying  from  500  to  000 
feet  wide,  and  thinly  timbered  with  burnt  dead  taniara.",  in  many  places  open 
altogether.  Thence  running  S.E.  to  the  first  crossing  of  French  River  on  almost 
level  ground,  wo  come  to  tho  main  channel,  which  is  600  foot  across,  30  foot  deep  in 
tho  channel  for  300  foot,  and  open  all  the  year  round  with  stron<,'  current ;  rock  on 
both  bides ;  meeting  tho  same  depression  or  valley  on  tho  othor  side,  continuing  to  tho 
middle  branch  of  French  River  straight  for  a  mile,  which  onlj- involves  a  crossing  of 
60  feet  in  about  two  feet  of  water,  passing  through  in  a  small  rapid.  Tho  bunks  aro 
about  25  foot  high  requiring  abutments  of  15  feet  high  on  rock  foundations ;  hoi'o 
the  valley  is  bioken  and  will  require  about  15,000  cubic  yards  of  fill  with  a  side  hill 
cut  of  clay  for  half  a  mile  on  a  riso  of  1  por  100,  which  brings  us  to  a  level  jjlateau 
of  splendid  land  where  wo  run  almost  duo  east  for  2^  miles,  we  come  to  tho  Horse 
Rapids  or  last  crossing  of  French  Rivor,  which  will  require  a  crossiuji:  of  100  foot 
rock  foundation  on  both  sides  about  25  feet  above  the  usual  low  water  level.  Thenco 
for  a  mile  the  land  is  slightly  broken  with  rockj'  knolls  but  lovcl  around  them. 
Thence  we  have  level  lands  for  two  miles  till  wo  reach  the  crossing  of  Pickerel 
River,  bearing  E.S.F.  Thonce  S.E.  for  some  miles  there  are  extensive  flats  fit 
for  settlement,  clay  loam,  timbered  with  white  oak,  rock  elm,  maple,  birch,  basswood, 
ironwood,  hemlock  an  "  codar. 

The  crossing  of  the  Pickerel  River  will  be  about  100  feet  wide,  sandy  bottom 
and  shallow  clay  on  oaeh  side. 
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This  point  will  be  suitable  for  the  junction  of  the  various  projected  lines  coming 
from  Ontario  and  Quebec,  having  ail  the  advantages  of  soil  and  timber,  being  plateau 
of  good  land. 

T  am,  vSir, 

Vour  nbediuiit  servant, 

(Signed)  WILLIAM  MUEDOCH, 

Engineer  in  charge  of  Division  W, 

Sandborh  Flemiho,  Esq,, 

.;  Enginoer-in-Ohief,  C.P.R. 
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APPENDIX  19. 


BEPORT   ON  THE    CLASS    OF    LOCOMOTIVE    ENQINE    PE0P09ED    TO    BK    ADOPTED,.    A8 
STANDARD,   ON   THE   OANADUN   PACIFIC  RAILWAY,   BT  MR.   0HABLB3   BLAOKWBLL. 


Canadian  Paoipio  Railway  Office, 

Ottawa,  5th  July, 


181d. 


Sir, — Accoi-ding  to  your  instructions  I  have  made  a  careful  examination  of  the 
working  of  several  of  the  loading  railway*  in  the  Unitod  States  and  Canada,  with  a 
view  to  the  eatablishraent  of  standard  types  of  rolling  stock  for  adoption  on  the 
Canadian  Pacific  Railway, — and  herewith- bog  to  lay  before  you  the  result  of  my 
investigations. 

I  am  of  opinion,  that  to  satisfactorily  work  the  passenger  and  way-freight  traffic 
of  the  Canadian  Pacilic  Railway,  there  will  be  no  necessity  for  ha«'ing  more  than  one 
class  of  engine. 

When  the  traffic  becomes  fully  developed,  nocessitatin,';  the  movement  of  very 
heavy  through  freight  trains,  another  type  of  engine,  with  gi eater  tractive  power, 
may,  with  advantage,  bo  introduced. 

But  until  then  I  would  recommend  the  adoption  of  a  standard  typo  similar  to 
"Class  C  "  in  use  on  the  Pennsylvania  Railway,  and  the  strindard  passeniror  engine 
on  that  road.  Its  cylinders  are  17  ins.  by  24  ins.,  and  th"  driving-wheels,  four  ia 
number,  62  inf.'.  in  diameter,  over  the  tyres,  and  8  fl.  G  ins.  from  centre  to  centre. 

In  my  selection,  Mr.  Tandy,  the  Mechanical  Inspector,  concurs,  and  a 
joint  report  upon  the  subject  will  bo  submitted  by  us,  as  soon  as  wo  can  again  meet 
and  more  fully  discuss  the  matter. 

Such  an  engine  would  bo  capable  of  doing  the  passenger,  as  well  as  the  way- 
freight  work  of  the  read  ;  and  would,  I  consider,  prove  a  more  efficient  engine  for 
even  through  freight  traffic,  than  locomotives  having  the  same  size  cylindora  and 
wheels,  now  running,  and  hauling  the  through  freight,  on  the  trrand  Trunk  Railway. 

The  number  of  loaded  cars  hauled  by  the  Grand  Trunk  engines,  vt  ries  according 
to  the  grades  found  on  the  various  parts  of  the  road,  as  follows ; — 


Between 

« 
<• 
II 
II 
II 
II 


Detroit    and    Port    Huron, 
Sarnia  and  Toronto, 
Toronto  and  Belleville, 
Belleville  and  Brockville, 
Brockvillo  and  Montreal, 
Montreal  and  Richmond, 
Richmond  and  Island  Pond, 
Point  Levis  and  River  duLoup,22 


32  cai-8. 

Pay 

"K 

oari, 

320  tons 

21  " 

210  " 

19  " 

190  " 

21  " 

210  " 

27  " 

270  " 

24  " 

240   " 

1!)  " 

190   " 

22  " 

220   " 

In  Canada,  and  on  many  railways  in  the  United  States,  passenger  trains  are  mn 
by  engines  having  68-inch  driving-wheels  ;  but  oxporince  on  the  Pennsylvania  rail- 
way, where  both  i>2  and  68-inch  driving-wheels  are  used,  points  to  the  greiiter  effici- 
ency of  the  smaller  wheeled  engine. 

In  winter  the  larger  wheeled  engines  are  sooner  oripplod  by  snow  than  thoH^ 
having  smaller  wheels. 

For  passonger  trains,  making  frequent  stops,  the  smaller  wheeled   engine  has  a 

ffreat  advantage  over  the  other,  from  its  ability  to  attain  its  maximum  speed  in  much 
ess  time,  thus  obviating  the  necessity  for  excessive  speed  of  the  latter,  to  make  up 
the  time  lost  iu  attaining  the  maximum  speed  of  the  former. 


I 
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As  regai-ds  speed  obtained  with  62-inch  wheels,  reference  to  the  time-tables  of 
the  Pennsylvania  Eailway  show  as  high  an  average  speed,  with  heavier  trains,  as  that 
attained  on  other  roads,  equipped  with  engines  having  68-inch  driving-wheels,  or 
even  larger, — and  said  to  be  effected,  at  no  greater  cost,  than  with  larger  wheels. 

Should  very  fast  through  passenger  or  mail  service  be  required,  where  few  stops 
are  to  be  made,  an  engine  of  precisely  the  same  type,  but  with  68-inch  wheels, 
would  doubtless  perform  the  work  more  economically  and  satisfactorily  in  summer; 
tut  in  winter,  for  both  fast  and  ordinary  passenger  traffic,  as  well  as  for  freight,  the 
smaller  wheel  would  be  most  reliable. 

The  tractive  power  of  such  an  engine  as  I  have  recommended,  taking  the  boiler  pres- 
sure at  140  pounds  per  square  inch  and  the  effective  piston  pressure,  at  four-fifths,  or 
112  pounds  per  square  inch,  is  equal  to  12,530  pounds. 

Experience  points  to  the  conclusion,  that  to  satisfactorily  work  heavy  passenger 
traffic,  especially  in  winter,  a  tractive  power,  equal  to  the  above,  is  desirable. 

The  same  power  conld  be  obtained  by  using  a  larger  wheel  in  connection  with  a 
larger  cylinder,  but  so  far,  17-inch  by  24-inch  cylinders  seem,  in  this  country,  to  be 
the  largest  generally  used  for  passenger  traffic,  although  in  England  larger  cylinders 
are  successfully  worked. 

T#  give  the  same  power,  a  17-inch  by  26-inch  cylinder  would  require  a  67-inoh 
wheel,  and  with  this  sized  wheel,  a  cylinder  about  17f -inch  by  24-inch  would  also  give  a 
similar  result. 

I  have  no  doubt  but  that  engines  of  such  dimensions  will  be  built,  and  prove 
satisfactory  ;  but  the  type  I  have  recommended,  having  been  long  tried,  its  efficiency 
is  placed  beyond  a  doubt. 

I  am  of  opinion,  that  except  for  heavy  through  freight  trains,  on  the  full  develop- 
ment of  traffic,  there  is  no  reason  why  thoi-e  should  bo  more  than  one  class  of  engine. 

This  would  result  in  great  economy  in  repairs ;  and  the  quantity  of  material 
required  to  be  kept  on  hand  for  such  repairs,  could  be  reduced  to  a  minimum. 

l\j/'  using  oixlinary  box-cars,  and  loading  them  to  the  extent  of  20,000  lbs.  each, 
the  class  of  engin  3  recommended  is  capable  of  moving  at  a  low  speed,  under  favorable 
circumstances  and  on  a  straight  line,  approximately  as  follows ; 


On  a  grade  of  0;}5  per  100,  48  cars,  480  tons  paying  load 
«  ..    0-40        "        43     "      430     "  " 

«  "    0-50        "        37     "      370    "  " 


0-50 
0-60 
0-70 
0-80 
0-90 
1-00 


37 
32 
28 
26 
22 
21 


370 
320 
280 
260 
220 
210 


(I 


Practice  shows,  that  on  a  grade  of  I'OO  per  100,  with  4**  curves,  the  number  of 
cars  as  above  quoted,  for  that  gradient,  requires  to  be  reduced  to  i9  or  less,  reduc- 
ing the  paying  load  to  less  than  190  tons ;  and  on  all  grades  whore  similar  curves 
are  introduced,  the  number  of  cars  which  can  be  drawn  over  the  line,  must  be  re- 
duced in  a  corresponding  manner. 

Thus  the  advantages  are  apparent,  of  the  light  gradients,  equated  for  curvature, 
which  system  you  inform  me  is  being  carried  out  on  long  sections  of  the  Pacific 
Eailway,  notably  botwoon  Lake  Superior  and  Manitoba.  Here,  according  to  the 
above,  thu  paying  load,  per  maximum  train,  will  bo  370  tons,  as  compared  with  190 
tons,  on  ot'clinary  gradients  of  1*00  per  100,  with  4°  curves. 

By  increasing,  to  a  slight  extent,  the  strength  of  the  cars,  and  loading  each,  with 
30,000  lbs.,  the  paying  load,  with  its  enlarged  capacity  of  cars,  would  bo  approxi- 
mately as  follows  :- 


On  a  grade  of  0-3'>  per  100,  38  care,  570  tons  paying  load. 
.•  "     0-40        "       34     "    510  " 

"    050        "       29     "    435  " 
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On  a  grade  of  O'6'O  per  100,  26  cars,  340  tons  paying  load. 

"  "    O-TO        "       22     "     330  " 

"  "    0-80        "       20     •'    300  " 

n  u    0-90        "       18     "    270  " 

"     1-00        "       16     "    240  " 

When  the  through  freight  business  of  the  road  is  fully  established,  it  may  then 
be  advisable  to  adopt  another  type  of  engine  for  hauling  it ;  and  so  far  as  my  observa- 
tions have  extended,  I  consider  that  the  "  Consolidation  "  class  of  ongino,  having 
8  wheels  coupled,  and  a  single  pair  of  loading  wheels,  will  bo  tho  most   satisfactory. 

This  class  of  engine  will,  with  20  in.  by  24  in.  cylinders,  and  50  in.  wheels,  haul 
at  a  low  speed,  under  fiavorable  circumstances,  and  on  a  straight  lino,  approximately 
as  follows  Qoach  car  being  loaded  to  the  extent  of  20,000  lbs.)  : 

On  a  grade  of  0'35  per  100,  84  cars,  840  tons  paying  load. 

"  '<    0-40        "  76    "      760    "  " 

"  "    0-50        "  65    "      650     "  " 

«  i<    0-60        "  57     "      570    "  " 

«  K    0-70        "  50     "      5C0    "  «' 

.1  11    0-80        "  45     "      450    "  " 


0-90 
1-00 


(I 


«9 
37 


390 
370 


By  increasing  the  load  per  car  to  30,000  lbs.,  the  paying  load  would  also  be  in 
creased,  and  be  approximately  as  follows : — 

On  a  grade  of  0-35  per  100,  65  cars,  975  tons  paying  load. 


u 
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60 
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51 
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M 

0-60 

45 
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II 

0-70 

40 

600 

II 

0-80 

36 

640 

K 

0-90 

32 

480 

II 
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29 

435 

Under  the  latter  conditions,  the  advantages  of  the  light  gradients,  equated  for 
curvature,  and  adopted  on  the  Pacific  Eailway,  are  still  more  apparent.  On  a 
gradient  of  1-00  per  100  with  4°  curves,  the  train  load  would  bo  reduced  to  say  26 
cars,  with  a  paying  load  of  390  tons;  while  the  easy  grades  in  question,  on  the  Pacific 
Railway,  will  admit  of  trains  of  51  cars,  and  about  765  tons  paying  load. 

In  designing  passenger  and  freight  cars,  the  im))ortanco  of  intorchangoability  of 
pai'ts,  and  of  reducing  the  numbei-  of  ditTorent  sized  lumber  used,  will  bo  kept  in  view. 

Through  the  courtesy  of  Mr.  Thoo.  N.  K\y,  the  .Su])oririt,ondont  of  Motive 
power  of  the  Pennsylvania  Hallway,  1  hi'-.o  boon  sujjpliod  with  vahuiblo  statistics, 
and  a  lai-ge  number  of  tracings  of  their  standard  passongor  engines,  &c.,  and  facilities 
have  been  most  kindly  extended  to  mo  by  Mi-,  llorbort  VVallis,  Locomotive  Superiiiton- 
dent  of  the  Grand  Trunk  Eailway,  whereby  1  have  boon  enabled  to  make  skotchos  in 
the  ehoYjB  and  tracings  in  the  office,  of  such  details  as  are  found  by  oxporlenco  the 
most  satisfactory. 

I  have  the  honor  to  be.  Sir, 


Your  obedient  servant, 

CHARLES  BLACKWELL. 


Sandfobo  Flehinq,  Esq.,  C.M.G., 
Bngiueer-in-Chief. 
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JOINT  REPORT  ON  THE  STANDARD  PASSENGER  AND  WAT-PREIGHT  LOCOMOTIVE  ENGINE 
PROPOSED  FOR  THE  CANADIAN  PACIFIC  RAILWAY,  BY  CHARLES  BLACKWELL  AND 
G.  J.  TANDY. 

Canada  Pacific  Eailway  Office. 

Ottawa,  22nd  September,  1879. 

Dear  Sir, — The  undersigned  would  recommend  you  to  adopt  as  a  standard  type 
of  ongino  for  passenger  and  way-freight  work,  upon  the  Canadian  Pacific  Eailway, 
the  "  Class  C  "  engine  of  the  Pennsylvania  Railway,  with  such  modifications  as  to 
details  as  we  may  find  expedient,  the  following  being  the  loading  proportions  : — 

Cylinders 17  in.  by  24  in. 

Four  driving  wheels  62   in.   in  diameter  over 

tyres 8  ft.  6  in.   centres. 

Inside  fire-box 72  in.  by  35  in. 

Tubes  2   in.  diameter 10  ft.  8  ins.  long, 

*  Centre  of  truck  or  cylinder  to  centre  of  driving 

axle 11  ft.  2  in. 

Weight  (loaded^,  on  drivers 50,400  lbs. 

"  "       truck 25,300    " 

Tender,  capacity,., 2,400  galls. 

Total  wheel-base,  engine  and  tender 44  ft.  0  in. 

Yours  faithfully, 

(Signed)  CHARLES  BLACKWELL, 

G.J.TANDY. 

Sandford  Fleming,  Esq.,  C.M.G., 

Engineer-in-Chief.  ^ 

*  This  dimension  has  since  been  changed  to  U  feet  4  inches. 
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APPENDIX  No.  20. 


A  DESCRIPTION   OP   THE    SEVERAL     CONTRACTS     ENTERED    INTO — WITH    THE   RATEa   AND 
PRICES— FOR     THE    SUPPLY    OP     MATERIALS     AND     EXECUTION    OP      WORK     ON     THE 

Canadian  Pacific  Kailway,  since  March,  1879,  to   the   present   time,    A 

DESCRIPTION    OP    THE   CONTRACTS    PREVIOUSLY   ENTERED    INTO,    WILL    BE    POUND    IN 

THE  Eeports  OP  February,  1877,  pages  383  to  396,  and  of  April,  1879, 
PAGES  126  TO  136. 

Contract  No.  43. 

Pembina  Branch. — For  equipping  and  working  tho  Pombina  Branch  of  the 
Canadifiu  Piiciflc  Railway — between  Selkirk  and  Emerson,  a  distance  of  85  miles — in 
lieu  of  the  Grovernment,  who  were  under  agreement,  dated  3rd  August,  1878,  with 
George  Stephen  (who  represented  the  controlling  interest  in  the  St.  Paul,  Minne- 
apolis and  Manitoba  Railway  Company)  to  effect  these  objectw;  and  further, 
for  maintaining  and  keeping  the  said  line  in  an  efficient  and  full  state  of  repair. 
Twenty  per  cent,  of  the  gross  earnings  of  the  line,  or  such  other  amount  as  may  be 
agreed  upon,  to  be  paid  over  to  the  Government  monthly. 

Name  of  contractors Joseph  Upper  &  Co. 

Date  of  contract 12th  March,  1879. 

Term  of  contract Until  the  main  line  from   Fort  William 

to  Selkirk  is  opened  for  traffic. 

Thit  contract  wat  cancelled  by  Order  in  Council  dated  29tli  January,  1880,  to  take  effect  on  the 

10th  February,  1880. 

Contract  No.  44. 

B.4ILB. — For  the  supply  of  2,000  tons  of  steel  rails,  with  the  proportionate 
quantity  of  steel  fishplates,  delivered  at  Montreal.  The  specification  required 
the  rails  to  be  57^  lbs,  per  yard,  or  90  tons  per  mile  of  railway,  and  to  be  of  the 
Canadian  Pacific  Railway  standard  section. 

Manufacturers West  Cumberland  Iron  and  Steel  Com- 
pany (Limited). 

Dat«  of  order 24th  June,  1879. 

Date  for  delivery 16th  August,  1879. 

The  quantities  delivered  and  prices  are  at.  follows  :^ 

Tons.    cwt.  qra.  lbs. 

Rails 2,000    5    0     17 

Fishplates 78  19    2      3 

2,078    4    2    20  @  £4  19  0  =  £10,287    6    6 

Cun-ency 850,004  74 

All  the  supplies  embraced  ir.  this  contract  have  been  delivered. 


Contract  No.  46. 

Rails. — For  tho  supply  of  1,500  tons  of  steel  rails,  with  tho  proportionate 
quantity  of  steel  fishplates,  delivered  at  Montreal.  Tho  specification  required 
the  rails  to  bo  57i  lbs.  per  yard,  or  90  tons  por  mile  of  railway,  and  to  be  of  tho 
Canadian  Pacific  Riilway  standard  section. 
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Manaf acturers Barrow  Hoematite  Steel  Company  (Limited) . 

Date  of  order 25th  June,  18'79. 

Date  for  delivery 15th  August,  18'79. 

The  quantities  delivered  and  prices  are  as  follows : — 

Tons.  cwt.  qrs.  lbs, 

Eails 1,500    3    2     14 

Fishplates 55     1     2      2 

1,555    5    0     16  @  £5  0  0  =  £Y,'7'76    5    9 

Currency 837,844  59 

All  the  supplies  embraced  in  this  contract  have  been  delivered. 

Contract  No.  46. 

Bails. — For  the  supply  of  1,500  tons  of  steel  rails,  with  the  proportionate 
quantity  of  steil  fishplates,  delivered  at  Montreal.  The  specification  required 
the  rails  to  be  57J  lbs.  per  yai-d,  or  90  tons  pei  mile  of  railway,  and  to  b«  of  the 
Canadian  Pacific  Eailway  standard  section. 

Manufacturers Ebbw  Yale  Steel,  Iron  and  Coal  Company 

(Limited). 

Dat^  of  order 26th  June,  1879. 

Date  for  delivery .15th  August,  l^i79. 

The  quantities  delivered  and  prices  are  as  follows : — 

Tons.  cwt.  qrs.  lbs. 

Eaife 1,603    113 

Fishplates    57    8    3    9 

1,560  10    0  12  @  £5  0  0  =  £7,802  10    6 

Currency $37,972  28 

All  the  supplies  embraced  in  this  contract  have  been  delivered. 

Contract  No.  47. 

Bolts  AND  Nuts.— For  the  supply  of  96,000  fishplate  bolta  and  nuts,  |  inch 
diameter,  3f  inches  long,  cup  shaped  beads,  and  square  necks  and  nut^,  dipped  in 
oil,  and  packed  in  strong  2  cwt.  iron-bound  cases,  and  delivered  f.o.b.  at  Newport. 

Manufactr.rers Patent  Nut  and  Bolt  Company  (Limited). 

Date  of  order 4th  July,  1879. 

Date  for  delivery 25th  July,  1879. 

The  quantities  delivered  and  piices  are  as  follows : — 

Tons.  cwt.  qt4.  lbs. 
Delivered 46  16    0    0  @  £10    0    0  =  £468    0    0 

Currency $2,227  60 

Freight  and  insurance £29    4    0=       142  11 

Total 82,419  71 

All  the  supplies  embraced  in  this  contract  have  been  delivered^ 
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Contract  No.  48. 

Main  Line. — Firal  100-mile  section  west  of  Eed  River.  The  contract  embraces 
all  the  work  necessary  to  be  done  in  connection  with  the  grading,  bridging,  track- 
laying,  half-ballasting,  station  buildings,  &c.,  according  to  General  and  Special  speci- 
fications and  provislonf-  of  contract.     Length  100  miles. 

Name  of  contractor John  Ryan. 

Date  of  contn.ct 19th  August,  18*79. 

Date  for  completion 19th  August,  1880. 

The  approximate  ([uantities  furnished  to  contractors,  moneyed  out  at  the  contract 
rates,  are  as  follows : — 

SCHI3DULE  OP  QUANTITIES  AND  PRICES. 


Description  of  Work. 


9. 
10. 

n. 

12. 
13. 


U. 

16. 

16. 

17. 
18. 
19. 
20. 


Assumed  Quantities.  | 


Rates. 


Acres ... 


Clearing 

Grubbing 

Platform  of  logs  across  muskegs,  aver' 

a^e  9  in.  deep 

•Fencing 

Eartb  excavation   

Orib-work,  in  abutmetts  and  piers  of 

bridges,  including  stcne  filling 

Rip-rap . .. 

Square  timber  and  plank  in  trestle-work, 

culverts,  bridges,  et( .,  white  pine  or 

Tamarao 

Piles  driven,  12  in.  by  1 !  in,  tamarac... 

8  in.  flatted  timber 

Wrought  iron,  inclndiog  bolts,  spikes, 

straps,  etc 

Oast  iron 

Public  road  crossings,  iicluding  cattle- 

fuards   and  connecti  is  fences,  sign- 
oards,  gravelling  ro  idwar,  kc 

Farm  roaa  crossings,  iaclnding  gates, 

forming  roadway,  sc 

Ties 

Carriage  of  rails  and   fastenings  from 

Montreal 

Track-layiug,.-  

*Iiallasting .C  vardg 

Points  and  crosaings {      No. 

Station  buildings.  60  ft    by  24  ft.,  with! 

platform,  complete... 


II 
L.  feet.. 
0.  yards 


0.  feet... 

L.  feet.. 
II 

Lbs. 


No. 


Tons. 
Miles. 


100 
60 


1,000,000 
700,000 

600 
600 

I 

100,000 
8,000 
2,000 

60,000 
10,000 


100 

200 
276,000 

11.000 

106 

J£0,000 

60 


f    cts. 

2  00  per  acre. 
4  00       " 

760  00        " 
0  04  per  l.  ft. 

0  16  per  0.  yd. 

2  60  " 

1  60  " 


0  28  per  C.  ft. 

0  60  per  L.  ft. 
0  16  " 

0  07  per  lb. 
0  07       •' 


146  00  per  cross'g 

10  00       " 
0  29  per  tie. 

17  76  per  ton. 
276  00  per  mile. 
0  22  per  0.  yd. 
20  00  per  set. 


Amount. 


Total  amount  for  assuned  distance  ot 
100  miles 


14  I   2,260  00  perStoti'n 


f    ots. 

200  00 
200  00 

760  00 

40,000  00 

112,000  00 

1,260  00 
760  00 


28,000  00 

4,000  00 

300  00 

4,200  00 
700  00 


14,600  00 

2,000  00 
79,760  eo 

196,2:>0  00 

29,160  00 

66,000  00 

1,000  00 

31,600  00 


600,600  00 


Amount  paid  on  account  of  work  exocuted  to  Slst  Dec,  1879,  $12,030.00. 

*No   fencing    to    be    done    uuder    this    contract,  aad  the  ballasting  is  not  to  exceed  126,000 
onbio  yards. 
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CONTBAOT    No.    49. 

Station  BinLDiNas,  Pembina  Branch.  The  contract  embraces  the  furnishing  of  all 
the  necessary  plant,  material  and  labor  required  in  the  erection  and  completion 
of  the  several  buildings  and  platforms. 

Name  of  contractor Richard  Dickso^. 

Date  of  contract 15th  August,  1879. 

Date  for  completion 1st  November,  1879. 

The  buildings  and  prices  are  as  follows  : — 


HUflB. 


Name  of  Station. 


Description  and  DimenBions. 


0  Emerson.. 


10  Penza 


18 
26 
36 

43 

64 
63 

70 

77 
86 


Arnaud... 
Dufrost... 
Otterbnrn 


NiTerville. 


Price  for 

each, 
Complete. 


Station  Building,  120  ft.  by  24 ;  platform,  300  ft.  by  12  ft.  along 

front,  and  with  end  and  rear  portions 

Station  Building,  60  ft.  by'24 ;  platform,  300  tt.  hy  12  ft.  along 

front,  and  with  end  and  rear  portions 

Platform  only,  100  ft.  by  12  ft.,  including  raised  portions 

do  do  do 

Station  Building,  60  ft.  by  24  ;  platform,  300  ft.  by  12  ft,  along 

front,  and  with  end  and  rear  portions. | 

Station  Building,  60  ft.  by  24 ;  platform,  300  ft.  by  12  ft.  alongj 

front,  and  with  end  and  rear  portions 

St.  Norbert. Platform  only,  100  ft.  by  12  ft.,  including  raised  portions 

St.  Boniface Station  Building,  120  ft.  by  24  ;  platform,  300  ft.    by  12  ft  .alongj 

I        front,  and  with  end  and  rear  portions 

Platform  only,  100  ft.  by  12  ft.,  including  raised  portions 

do  do  Oo  I 

Station  Building,  60  ft.  by  24  ;  platform,  300  ft.  by  12  ft.  along] 
front,  and  with  end  and  rear  portions 


$   ctg. 


3,340  40 

2,030  4» 
200  00 
200  00 

2,030  40 

2,030  40 
200  00 

3,340  40 
200  00 
200  00 

2,030  00 


Total  amount  of  contract.. 
Additional  works 


Total . 


16,802  40 
263  80 


16,066  20 


Amount  paid  on  account  to  31st  Dec,  1879,  $13,050 .  This  contract  has  been  completed. 

Contract  No.  50. 

Bailway  Spike — For  the  manufacture,  and  delivery  of  700  tons  of  railway 
spikes.  The  specification  required  the  spike  to  be  made  from  the  best  refined  iron, 
6  inches  long  oy  §-inch  square,  and  put  up  securely  in  iron-bound  cases  of  2  cwt, 
each. 

Manufacturers Miller  Brothers  &  Mitchell. 

Date  of  contract 4th  September,  1879. 

Date  for  delivery Before  close  of  navigation,  1879. 

The  quantity  delivered  and  prices  are  as  follows : — 

Tons. 

At  Montreal 300  (of  2,240  Ibs.^  at  «47  75        «14,325  00 

At  Fort  William....     400  (of  2,240  lbs.)  at    52  75  20,100  00 


Amount  of  contract. 
This  contract  has  been  completed. 


$35,425  00 
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Contract  No.  61. 

Fish-plate  Bolts  and  Nuts. — For  the  supply  of  35  tons  of  fishplate  bolts  and 
nuts,  delivered  at  Fort  William.  The  .specification  required  tlio  bolts  and  nuts  to  bo 
made  fi'om  the  best  refined  iron,  liie  bolts  to  bo  3|  inches  long  by  f  inch  diameter, 
biivinj;  square  nocks  and  cup-shaped  heads,  and  screwed  for  a  length  of  2  inches; 
nuts  to  be  1 J  inches  square  by  f  inch  thick,  the  whole  dipped  in  linseed  oil  and 
packed  in  strong  iron-bound  cases  of  two  cwt.  each. 

Manufacturers Dominion  Bolt  Co. 

Date  of  contract 8th  September,  1879. 

Date  for  completion 1st  October,  1879. 

The  quantity  delivered  and  the  prices  are  as  follows : — 

Bolts  and  nuts— 35J  tons  (2,240  lbs.)  @  875 $2,662  50. 

This  contract  has  been  completed. 


Contract  No.  52. 

Transportation  of  Rails. — From  Montreal  to  FortWilliam.  The  contract  includes 
the  receiving  of  the  rails,  and  fastenings  from  the  Ocean  steamer's  tackle  at  Mon- 
treal, harbor  dues  at  Montreal,  canal  tolls,  insurance  and  all  charges  for  loading, 
unloading,  and  piling  at  point  of  delivery. 

Name  of  con  tractors North-West  Transportation  Co. 

Date  of  contract 30th  September,  1879. 

Date  for  completion During  navigation  of  1880. 

Estimated  amount  of  contract 4,000  tons  (2,240  lbs.")  @  $6=024,000. 

Amount  paid  on  account  to  31st  Dec,  1879,  $16,084. 


Contract  No.  53.* 

Bails. — For  the  supply  of  30,000  tons  of  steel  rails,  with  the  proportionate 
quantity  of  steel  fish-piutes  and  bolts  and  nuts,  delivered  at  Montreal.  The  specifi- 
cation required  the  rails  to  be  of  the  section  known  as  the  Canadian  Pacific  Railway 
Standard  ;  weight  oi  rail  to  be  57J  lbs.  per  yai-d,  general  length  of  rails  to  be  30,  28, 
26  and  24  feet,  but  10  per  cent,  will  bo  received  in  shorter  lengths  (22,  20,  19  and 
18  feet,  in  about  equal  proportion)  ;  bolt  holes  to  be  drilled  (not  punched).  Rails  to 
bo  inspected  during  the  whole  course  of  manufacture,  and  subject  to  the  tests  pro- 
vided in  specification. 

The  fish-plates  to  be  of  a  section  to  fit  the  Canadian  Pacific  Standard  rail,  of  a 
similar  quality  of  tough  mild  steel,  subject  to  such  tests  as  may  be  required.  Each 
fish-plate  to  be  20  inches  long,  punched  hot,  with  four  holes,  and  otherwise  made 
tiue  to  template. 

The  bolts  |  in.  diameter,  3J  in.  long,  to  be  made  with  cup-heads  and  square 
necks ;  iron  to  be  of  a  tough,  fibrous  quality ;  workmanship  and  finish  of  the  best 
description;  threads  of  screws  to  be  Whitworth's  standard,  ten  to  the  inch.  Bolts 
and  nuts  to  be  heated  and  dipped  to  prevent  rusting,  and  packed  in  strong  iron- 
bound  cases,  to  contain  not  over  2  cwt. 

Manufacturers Barrow  Hoematite  Steel  Co.  (Limited). 

Date  of  contract 30th  August,  1879. 

*  Contracts  No8,  63,  64  and  66  embrace  46,000  tons  of  steel  rails  and  fasteningi,  11,000  tons 
of  which  will  be  used  on  the  Riri^re  <la  Loup  Seotioa  of  the  Intercolonial  Railway. 


Mi 


816 


The  quantities,  dates  of  delivery  and  prices  are  as  foilowt 


Date  of  OeliTery. 


October  1,  1879 .... 

Juae  1,  1880 

September  1,  1880.. 

do 
October  1,  1880 .... 


Rails. 


Tons. 

5,000 
6,000 
6,000 
6,000 
10,000 


Rate  per  Ton  of  2,240  lbs. 


Rails. 


£    8.  D. 

4  17  6 

5  0  0 
4  17  6 

6  0  0 
6    2  6 


Fish-plates. 


£   8.  D. 

6  17  6 

6    0  0 

6  17  6 

6    0  0 

6    2  6 


Bolts 
and  Nuts. 


£    8. 

10 
10 
10 
10 
10 


Estimated  cost £160,500  0  0  or  t ay  STSl.OOO  00 

Of  the  above  there  has  been  delivered  6,101  tons.    Value.  $123,156  38 


CONTBAOT  No.  54.*  _ 

Hails. — For  the  supply  of  10,000  tons  of  steel  rails,  with  the  proportionate 
quantity  of  steel  fish-plates  and  bolta  and  nuts,  delivered  at  Montreal.  The  specifi- 
cation is  the  same  as  that  ior  Contract  No.  63. 

Manufacturers Guest  &  Go. 

Date  of  contract 1 1  <:h  September,  1879. 

The  quantities,  dates  of  delivery  and  prices  are  as  follows  : 


Date  of  Delivery. 

* 

Rails. 

Rate  per  Tonof  2,240  lbs. 

Rails. 

Fish-plates, 

Bolts 
and  Nuts. 

Jane  1,  1880 „ 

Tons. 

6,000 
6,000 

£    8.      D. 

4  17    6 
6    0    0 

£    B.      D. 

6  17    6 
6    0    0 

£    8.      D. 

12    0    0 
12    0    0 

Estimated  cost £52,950  or  say  $258,000  00 

Of  the  above  there  has  been  delivered  4,'791J  tons.  Value.     116,698  35 


Contract  No.  55.*  '     ' 

Rails. — For  the  supply  of  5,000  tons  of  steel  rails,  w  ith  the  proportionate 
quantity  of  steel  fish-plates  and  bolts  and  nuts,  delivered  at  SEonti'eal.  Tne  specifi- 
cation is  the  same  as  that  f  jr  Conti*act  No.  53. 


Manufacturers..., 
Date  of  contract. 


...West  Cumberland  Iron  and  St«!ol  Co.  (Limited). 
...29th  August,  1879. 


*  Contracts  Nos.  63,  54  and  66  embrace  46,000  tons  of  steel  rails  ind  fastenings,  11,000  tons 
of  which  will  be  used  on  the  Riviire  du  Loup  Section  of  the  Intercolonial  lUdlway. 


240  lbs. 


Bolts 
and  Nuts. 

£ 

B. 

D. 

5             10 
)              10 
3             10 
)             10 
S             10 

6 
6 
5 
6 
7 

0 
0 
0 
0 
6 

,000  00 
,166  38 
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The  specifi- 
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,240  lbs. 


. 
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6 
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3  2)roportionato 
1.    The  Bpecifi- 

( Limited), 
nings,  11,000  tons 


317 


The  quuntitioB,  dates  i  I'  delivery  and  prices  are  as  follows  . — 


Date  of  Delivery, 


October  1,  1879 

November  1,  1879., 


Raill. 


Tons. 

3,000 
2,000 


Rate  per  Ton  of  2,240  lbs. 


Rails. 


JE    8.      D. 

4  19    0 
4  19    0 


Fiab-plates 


£■  a.    D. 

4  19    0 
4  19    0 


Bolts 
and  Nuts. 


£    S.     D. 

9  16    0 
9  15    0 


Estimated  cost £2t),400  0  0  or  say  $128,500  00 

Of  the  above  there  has  been  delivered  4,363^  tons.    Value    106,210  64 

Contract  No.  66. 

Iron  SuPEBSTRuoTOBE. — For  Eat  River  Bridge,  Pembina  Branch.  The  contract 
embraces  the  furnishing  and  erecting  in  place  of  one  60-feet  span  iron  bridge. 

Name  of  contractors.... Kellogg  Bridge  P 

Date  of  contract 26th  November,  1879. 

Date  for  completion 1st  Fobruiry,  1 880. 

Amount  of  contract $1,384.00. 

Amount  paid  on  account  to  3l8t  Dec,  1879 — Nil. 


Contract  No.  67. 

Railway  Switch  Frogs. — For  the  supply  of  120  patent  adjustable  railway  frogs, 
with  signal  frame  and  switch  gear  complete,  delivered  on  care  at  Truro,  N.S. 

Name  of  contractors Truro  Patent  Prog  Co. 

Date  of  contract 27th  September,  1879. 

Date  for  completion Ist  May,  1880. 

Amount  of  contract : — 

120  Frogs,  at  $66 $7,800  00 

120  sets  switch  frames  and  gearing,  complete,  at  $35..      4,200  00 

Total $12,000  00 

Amount  paid  on  account  to  Slst  Dec,  1879 — Nil. 


Contract  No.  58. 

Turn-tables. — For  the  manufacture  of  4  iron  turn-tables,  50  feet  diameter, 
contract  embraces  the  manufacture,  carriage  and  erection  in  place,  complete. 

Name  of  contractor W.  Hazlchurst. 

Date  of  conti-act 26th  February,  1880. 

Date  for  completion 

Amount  of  contract : — 

1  Decked  turntable $2,016  00 

30pen  do        at  $1,360 4,080  00 

$6,096  00 
Amount  paid  on  account  to  31st  Dec,  1879 — Nil. 
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,         OONTRAOT  No.  59.  • 

Slbepers. — For  the  Hiipply  of  100,000  railway  ties,  and  the  delivery  of  the  same 
aloug  side  ot  the  track  on  Contract  No.  14.  These  lien  are  for  use  on  the  second  100 
miles  west  of  Hod  Eivor,  and  will  be  banded  over  to  the  contractor  for  the 
section,  at  the  contract  price.  The  ties  are  to  bo  8  foot  long,  flatted  on 
two  opposite  sides  to  a  uniform  thickness  of  6  inches,  the  flatted  surface  being  not 
less  than  6  inches,  on  either  side,  at  the  small  end. 

Name  of  contractors Whitehead,  i?uttan  and  Byan. 

Date  of  contract 6th  February,  1880. 

Date  for  completing In  time  to  be  taken  across  ice- 
bridge  on  Eed  Eiver  in 
spring  of  1880. 

Amount  of  contract 100,000  ties,  at  271  cts.  each=$27,750. 

Amount  paid  on  account  to  Slst  Dec,  1879 — Nil. 


CONTHAOT  No.  60. 

Main  Line,  in  British  Columbia,  extending  from  Emory's  Bar  to  Boston  Bar.— The 
contract  embraces  all  the  works  necessary  in  connection  with  the  excavating,  grad- 
ing, tunnelling,  bridging,  track-laying  and  ballasting  according  to  the  General 
Specification.    Length,  29  miles. 

Name  of  contractor Andrew  Onderdonk. 

Date  of  contract 23rd  December,  1879. 

Date  for  completion 3l8t  December,  1883. 

The  approximate  quantities  furnished  to  contractors,  moneyed  out  at  conti'act 
rates,  are  as  follows : — 

SCHEDULE  OF  QUANTITIES  AND  PRICES. 


Deacription  of  Work. 


'Approximate 
QuADtities. 


Olearing 

Close  cutting » 

Grubbing  „ 

Fencing 

Solid  rock  excavation 

Loose  do  do      

Earth  excavation,  iucluding  that  described  in 

clause  13  of  specification 

Under-drains , 


Tunnelling  (see  clause  32  of  specification) — 

"Line   tunnels"    in   rock,    in   the    following 

lengths:  300ft.,  60,  150,  105,  240,  400,  360, 

385,  290,  200,  150,  140,  1,600,  160,  150,  100, 

110,  230,  360  and  500  feet. 

"Twelve  feet— stream  tunnels" 

"Six  feet — stream  tunnels" 

Bridge  masonry 

Culvert  masonry » 


Oarrled  forward  r 


Acres. 

do 

do 
L.  feet. 
O.yards. 

do 

do 
L.  feet. 


do 
do 
do 
O.yards. 
do 


Ratea. 


250 

10 

10 

10,000 

500,000 

260,000 

1,500,000 
2,000 


Say  6,000 

200 

1,000 

15,000 

10,000 


.Per  acre 

do 
I      do 
iPerl.fl. 
:Per  c.yd 
j     do 

do 
Per  1.  ft, 


do 
do 
do 
Per  c.yd 
do 


$  cts. 

30  00 
40  00 
80  00 

0  05 

1  60 
6  75 

30  0 
0  40 


106  00 
36  00 

12  no 

10  CO 
6  00 


Amount. 


$        CtB. 

7,500  00 

400  00 

800  00 

600  00 

750,000  00 

187,600  00 

460,000  00 
800  00 


630,000  00 
7,200  00 

12,000  00 
160,000  00 

60,000  00 


2,266,700  00 


^ 


Biyof  the  same 
the  second  100 
ractor  for  the 
)ng,  flatted  on 
face  being  not 


Ryan. 

S8  ice- 
rer    in 

each=$2'7,'760. 


oeton  Bar.— The 
xcavating,  grad- 
to   the  General 


nk. 

879. 

883. 

out  at  contract 


Amount, 

1  cU. 

$   cts. 

30  00 

7,600  00 

40  00 

400  00 

80  00 

800  00 

0  05 

600  00 

1  SO 

750,000  00 

0  76 

187,600  00 

30  0 

460,000  00 

0  40 

800  00 

06  00 
36  00 
n  no 

10  00 
6  00 

630,000  00 
7,200  00 

12,000  00 
150,000  00 

60,000  00 

2,266,700  00 

319 


SCHEDULE  OF  QDANTITIE3  AND  PRlCVlS.-ConeludtJ. 


Dpscription  of  Work. 


Brought  forward. 


*  Approiiiimte 
QiiantitJKg. 


Dry  mnsonry  (retaining  walls,  etc) 

Paving 

Ooucrete 

Kip-rap 

Cast-iron  pipes,  3  ft.  diamolor  inside,  1  in 
thick,  laid  in  concrete  (the  concrete  not  in- 
cluded in  this  item 

Hand-laying  rock  embankmpntg  where   slopes 

aresteeper  than  1  to  1  (labor  only; 

Timber,  bridge  superstructure,  150  feet  clear.., 
do  do  125        do 

do  do  100        do 

do  do  60        do 

do  do  40        do 

(See  clauses  42  and  43  of  specification.) 

Timber,  best  quality,  for  beam  culverts,  etc. — 

12  in.  X  16  in 

12  in.  X  12  in 

Sin.  X  16  in 

Sin.  X  12  in 

Other  Oimensions  of  timber  (if  required  to  be 
used),  at  proportionate  prices. 


Piles,  driven  (see  clanse  40  of  specification) 

Round  timber,  for  crib-wbarfiug,  etc.,  not  less 

than  12  inches  diameter 

Flatted  timber  in  road  diversion  culverts,  12  in 

thick 

I'lank 

Wrought  iron 

Cast  iron 

Ties.. 


Garriafe  of  rails  and  fastenings  from  lower  end 
of  Section,  including  all  handling 

Track-laying 

Ballasting  

Setting  points  and  crcssings 

Public  road  level  crossings,  comprising  timber 
cattle-guards,  planking,  small  timber  ciil- 
vertE  under  approaches,  and  notice-boards, 
complete 

To  cover  work  which  possibly  may  be  required 
under  clauses  18,  43  and  91  of  general 
specilication,  short  quantities  and  contin- 
gencies—add, say,  $i!50,000 


0.  yards 

do 

do 

do 


li.  feet. 

C. yards 
No. 
do 
do 
do 
do 


L.  feet, 
do 
do 
do 


do 

do 

do 

Ft.  B..VI. 

Lbs. 

do 

No. 


Rales. 


$    cts 


Total.. 


6,000    Perc.yd] 


1,000 
1,000 
1,000 


do 
do 
do 


GOO    Per  1.  ft. 


Tons. 
Miles 

ards 

c 


't 


do 


16,000 
S 


2,000 
5,000 
1,600 
1,400 


10,000 
10,000 

3,ono 

20,000 

3,000 

600 

75,000 

3,000 

30 

100,000 

20 


Per  c.yd 
Per  span 

I      do 

i      do 

I      do 
do 


Perl  ft. 
do 
do 
do 


do 
do 

do 
PerM. 
Per  lb. 

do 
Each. 

Per  ton. 

Miles. 
Per  c.yd 

Each. 


do 


4  00 

:!  oil 

i;  110 

3  00 


10  00 

0  75 
7,500  00 
6,250  00 
4,000  00 
2,100  00 
1,400  00 


0  30 
0  30 
0  25 
0  25 


0  40 

0  20 

0  25 

26  GO 

0  15 

0  15 

n  30 

1  on 

300  00 

0  30 

25  no 


60  00 


Amount. 


$     cts. 
2,256,700  00 

20,000  00 
3,000  OO 
6,000  00 
3,000  00 


5,000  00 

11,250  00 

60,000  00 

6,250  0) 

24,000  00 

2,100  00 

4,200  OO 


600  00 

l,6n0  «0 

375  00 

35B  00 


4,000  00 

2,000  00 

750  00 

600  00 

460  00 

75  CO 

22,600  00 

3,000  00 

9,000  OO 

30,000  00 

600  00 


200  00 


260,000  OO 


2,727,300  00 


Oporation.s  had  not  commenced  at  end  of  April,  1880. 

'  Some  of  the  quantities  printed  in  thii  column  are  estimated  from  preliiuinary  location 
measurements,  and  may  be  considered  roughly  approximate  ;  other  items  are  simply  conjectured,  and 
placed  herein  for  the  purpose  of  obtaining  rates. 


123—21 


V 


I 


:^ 


n 
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C0NTIL»CT   No.    fil. 

Main  Line,  in  liiitis^-  Culuir.bia,  extending  IVom  Boston  Lar  to  Lytton. — Tbo 
contract  embi-aecH  all  l!i„  works  necessary  in  connection  with  the  excavating, 
grading,  tunnelling,  bridging,  trackdaying  and  ballasting,  according  to  the  (Jeneral 
Specificatior      Length,  29  miles. 

Name  of  eontractoi-s IJy an,  Goodwin  &  Co. 

Date  of  contract lOih  February,  1880. 

Date  for  completion 30lh  Ju.tj,  1884. 

The  approximaio  quantities  furnished  to  contractors,  moneyed  out  at  contra(-t 
rates,  are  as  followH  : — 

SCHEDULE  OP'  QUANTITIES  AKD  PRICES. 


Description  of  Worlt. 


•Approximate 
Qiiantitiea. 


Clearin); „ 

Close  cutting , 

Grubbing 

Fencing  . 

&olid  rucl:  eicavation 

Loo°e  rucic  excavation 

Larth  excavation  (inrluding  tliat  described  in 

cliiuse  VA  of  speciiicaliun; 

t  nder-draina 


Acres.  \ 
do  I 
do 

L.  feet. 

).  yards 
do 


do 
L.  feet. 


"nnne'.ling  (see  clause  32  of  specification) — 

"Line  tunnelfl" do 

"Twelrefeet — stream  tunnela".. do 

"Six  feet — stream  tuniifls "..... do 

bridge  maaoiiry  C,  yards 

Oulveri  mnsuury do 

Dry  masonry  vrptaining  walls,  Jcc  ) do 

Paving do 

Concrete do 

Hip-rap  .....«w do 

Oast-iron  pipes,  3  ft.  diameter  Inside,  1  in,  thick, 
laid  in  concrete  (the  concrete  not  included 

in  this  item) L.  feet. 

Hand-laying  rock  embankments,   where  elopes  C,  yards 

are  steeper  than  1  to  I  (labor  only) 

Timber  bridge  superstructure,  150  ft.  clear No. 

d:                       do            126       do    do 

.0                       do             100       do    do 

uo                       do              (iO       do    \      do 

<^o  do  40       do    lo 

(iS*"  clauses  42  and  43  of  specification  ) 

Timber,  best  quality,  for  beam  culverts,  &c. — 

12  in.  X  16  in L.  feet. 

12  in.  X  12  in do 

Bin    Xl6in do 

Sin.  X  12  in do 

Other  dimensions  of  timber  (if  required  to  be 

used)  at  proportionate  prices. 


400 
10 

m 

10.000 
200,000 
300,000 

3,000,000 
2,00U 


fiOO 

100 

600 

25,0(10 

10,000 

26,010 

1,000 

1,000 

30,000 


Piles  driven  (si'i>  .clause  40  ot  specification). 
Carried  forward  


Rates. 


Per  acre  I 

do      , 

do 

Perl.  ft.  I 

Per  c  yd| 

do 

do 
Perl  ft, 


do 
do 
do 
Per  c.yd 
do 
do 
do 
do 
do 


500    Perl.  ft. 
1,000    Percyd 


do 


1 
1 
34 
1 
1 


200 

2,000 

2flC 

200 


Per  span 
do 
do 
do 
do 


Per  1.  ft. 
do 
do 
do 


10,000  ]      do 


$  rts. 

26  Of) 

^0  00 

loo  .:••> 

0  (G 

1  so 

0  75 

o  3'> 

0  40 


120  00 

50  00 

20  00 

1'    00 

8  GO 

3  00 

2  60 

7  00 

2  00 


30  00 

0  60 
6,800  00 
4,200  00 
3,0o0  00 
1,500  r,0 
1,000  00 


0  60 
0  46 

0  40 
0  30 


0  50 


•  Stt  foot  note  next  page. 


.\moiint. 


*;  cts 

i0,(00  0«) 

300  00 

1,000  00 

POO  no 

H60,000  00 

2. '6, 000  00 

900,000  00 

800  00 

72,000  00 

6,000  00 

10,000  00 

300,000  00 

80,(100  00 

76.000  00 

2,5(i0  00 

7,OmO  00 

60,000  00 

15,000  00 

600  00 

5,8(10  00 

4.200  00 

102,(jOO  CO 

1,500  00 

l,00u  00 

120  O.T 

900  00 

80  00 

tJO  00 

6,001)  GO 

2,245,?.60  00 

lytton.— Tho 
ONcavaling, 
tlie  (loncnil 


at  contmct 


Amount. 


§      Ct8. 

i0,(  00  0() 

300  00 

1,000  00 

eoo  (II) 
S60,oon  00 

225,000  oil 

900,000  00 
800  00 


72,000  00 
5,000  00 

10,000  00 
300,000  00 

80,1100  'M 

75.000  00 
2,5(i0  00 
7,OhO  00 

60,000  00 


18,000  00 


BO 
00 
00 
01) 

00 

6U0  00 
5,8110  00 
4,200  00 
102,100  CO 
1,500  00 
l,Of,l(  00 

60 
4S 

40 
30 

170  O.-! 

900  <I0 
80  00 
«0  (lO 

60 

6,000  00 

2,245,?.60  00 

8^1 


BCHBDCLK  OF  QUANTITIES  AND  PRWKS.-Coneludel 


Oescriptiun  of  Work. 


•Aiiproxiniale 
Cjtiantititei. 


nati'i. 


tiro'jgbt  forward. 


Round  timber  for  crib  whar£iig,  etc.,  not  leas 
than  12  in.  diamete,-  . .   .    

Flatted  limber  in  rc^a  diveraloo  culverts,  12  in. 
thick 

Plank  

WrouxbtiroD - 

Cast  iroQ 

Ties 

Carriage  of  rails  and  (astenlrffs  from  lower  end 
of  ftectiun,  including  allTiandliog 

Track-laying 

Ballasting ~ 

Setting  points  and  crossings 

Public  road  level  croseinda,  comprising  timber 
cattlp-guarda,  planking,  small  timber  cul- 
verts under  approaches,  and  notice  boards, 
complete  

To  cover  work  which  possibl;  may  be  required 
under  clauses  18,  43  and  01  of  general  speei- 
tication,  shot  t  quantities  and  contingencies 
—add,  say,  $250,000 


do 

do 

Ft.  B.M 

Lbs. 

do 

No. 

Tons. 

Miles. 

C.  yards 

.Vo. 


do 


10,000 

3,000 
in,000 

1,000 

100 

7.'i,000 


f    cts 


Amount 


do 

do 
Per  M. 
Per  lb. 

do 
Kuch. 


3,000  Per  ton 

30  Per  mile 

l')0,000  Per  c  yd 

20  Koch. 


Each. 


Total . 


0  30 

o  ?6 

30  00 

0  12 

0  10 

0  30 

1  00 
250  00 

0  40 
40  00 


150  00 


f      cti. 
2,245,360  Ou 


3,000  00 

750  00 

300  00 

120  00 

10  00 

22,600  00 

.^,000  00 

7,500  00 

40,000  00 

800  04( 


300  00 


250,000  00 


2,573,610  00 


Oporutions  had  not  coromoir  3d  at  end  of  April,  1880. 

•Some  of  the  quan  '"'es  printed  in  thin  column  are  estimated  from  ])relinjinary  locatiou 
raeftsuremerts,  and  may  mi-  considered  roughly  approximate  ;  olhor  items  are  simply  conjectured  and 
placed  herein  for  the  purpose  of  obtaining  rules. 


128-21J 
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Contract  No.  (52. 

Main  Line,  in  British  Columbia,  extending  from  Lytton  to  Junction  Fiat.  Tim 
contract  cmbruccfl  all  tlio  works  necoswary  in  connection  with  the  oxcavatinn,  gradint,', 
tunnelling,  bridging,  track-laying  and  balla.sting,  acconiing  to  (Tonoral  Specification. 
Ijongih,  28^  miles. 

Name  of  Contractor Andiew  Onderdonk. 

Date  of  Contract 23rd  Docombui-   lh7!). 

Date  for  Completion Slnt  December,  18S4. 

The  approximate  quantities  furnished  to  contractorp,  moneyed  out  at  ciHitract 
int«H,  arn  i^follows  :  — 

SOEEDDLE  OF  QUANTtTIKS  AND   PRICES. 


DoaoriptioD  of  Wurk. 


Ctearing 

Cl«ae  cuttioc 

Orubbing 

F-.>nciD|f  »..«.. 

Solid  rock  fxeat^tsiion 

l^ioge  du  

Earth   excaTation    (including  that  described  in 

clause  13  of  gpeci'icatiOD) 

Under-draina 

Tunnelling  (seo  clause  32  of  specification)— 

''  Line  tunnels"., 

Bridge  masonry 

Culvert    d<-        

Ory  masonry  (retaining  walls,  &c  ) 

Paviog M 

Concrete 

Rip-rap 

Cast-iron  pipes,  3  ft.  diameter  inside,  1  in.  thick, 

laid  hi  concrete  (the  concrete  not  included  in 

this  Item) 

Hand-laying  rock  embankment.'^,  where  slopes  are 

steoper  than  1  to  one  (labour  only) 

Timber  bridge  superstructure,  l.'^O  ft.  clear 

do  do  IflO      do 

do  do  60     do       

do  4o  50      do       

do  4o  40     do       

do  do  30      do       

(See  clauses  42  and  43  of  specification.) 

Timber,  best  quality,  for  beam  culverts,  *c. — 

12  in.  X  18  in 

12  in.  X  12  in 

H  in.  X  iti  in 

Sin.  X  12  ic 

Other  dimensions  of  timber  fif  required  to  be 
used)  at  proportionate  prices. 

Piles  driven  (see  clause  40  of  specilkalioti) 

Uound  timber  for  crib  wharflng,  Ac.,  not  less  than 

12  in.  diameter 

Flatted  timber  in  road  diversion  culverts,  Ac,  12 
in.  thick 


Carried  forward' 


'Approximate 
Quantities, 


Rates. 


Acres. 

do 

do 
L.  ft. 
0.  vds. 

do 

do 
L.  f. 

do 

do 
do 
do 
do 


L.  ft, 

C.yds. 
No. 
do 
do 
do 
do 
do 


L.  ft. 

do 
do 
do 


do 
do 
do 


2(10 

10 

10 

10,000 

2tiO,000 

100,000 

2,500,000 
2,000 


500 

1,000 
2 

19 
1 
2 
1 
1 


Per  acre 

do 

do 
Per  1.  ft. 
?erc.yd 

do 

do 
Per  1.  ft. 


400 

do 

16,000 

Perc.yd 

10,000 

do 

30,000 

do 

1.000 

do 

1 ,000 

do 

20,000 

do 

Perl  ft 

Prrc.  yd 
Per  span 

do 

do 

do 

do 

do 


I 


1,000    Perl,  ft, 


5,000 
1,000 
1,000 


10,000 
10,000 
10,000 


do 
do 
do 


do 
do 
du 


S  cts. 
40  00 
60  00 
100  00 

0  05 

1  GO 
0  80 

0  30 
0  40 

105  00 
12  00 
7  00 
4  00 
3  00 
C  00 

2  00 


10  00 

1  00 
7,600  OC 
4,000  00 
2,100  00 
2,100  00 
1,400  00 
1,400  00 


0  40 
0  40 
0  30 
0  30 


$  cts. 

8,000  00 

600  00 

1,000  00 

600  00 

320,000  00 

80,000  00 

760,000  00 
800  00 

42,000  (11) 

180,000  'JO 

70,000  00 

120,800  00 

3,000  00 

6,000  00 

40,000  00 


0,000  00 

1,000  00 
15,000  (Jil 
76,000  00 
2,100  00 
4,200  00 
1,401)  00 
1,400  no 


400  00 

2,000  00 

300  CO 

300  01) 


I)  .10  ]   4,000  01) 


0  25 
0  30 


2,500  (10 

3,000  (iO 

1,710,600  CO 


*  See  toot  tiute  next  page. 


.,-ii££^'i^:i&:t!tiii^LiiafmiJr** 


Lion  Flat.  Tiio 
ration,  gradinj^, 
il  Specifitjatioii. 


out  at  ciHitiact 


Anioimt. 


?  CtB. 

$  cts 

40  00 

8,000  00 

60  00 

500  00 

100  00 

1,000  00 

0  05 

500  00 

1  GO 

320,000  00 

0  80 

80,000  (to 

0  30 

750,000  00 

0  40 

800  00 

105  00 

42,000  flO 

12  00 

180,000  00 

7  00 

70,000  00 

4  00 

120,«00  00 

3  00 

3,000  00 

e  00 

6,000  00 

2  00 

40,000  00 

10  00 


5,000  00 


1  00 

1,000  00 

,500  00 

16,000  oil 

,000  00 

76,000  00 

,100  00 

2,100  00 

,100  00 

4,200  00 

,400  00 

1,400  00 

,400  00 

1,400  00 

0  40 

^00  00 

0  40 

2,000  00 

0  ;io 

300  CO 

0  30 

300  1)0 

(I  40  [        4,000  (lO 


0  25 
0  30 


2,500  110 

3,000  CO 

1,740,600  CO 


823 


SGHRDCLE  OF  QOANTITIES  AND  PRWES.-ConeluJed. 


Dcscriiilion  of  Work, 


Ai'rir 'Tiniat« 
CjuaittUics. 


Brought  forward . 


Rutes. 


flank _ |Ft.  B  M 

Lbu. 
do 
No. 


WrouKbt  iroD 

Ciiiit  iron 

Ties 

OarriR^  of  rails  and  'aste.iinf^,  from  lov^'er  end 
uf  section,  including  all  handling 

T-acklaying 

(    '  ".nliug 

6ci..  rg  points  and  crossings 

P'll  ic  roal  level  crossings,  comprising  timbcrl 
cattle-guards,  planking,  small  timber  culvert 
under  approaches,  an?,  notice-boards,  com- 
plete  

To  cover  work  which  possibly  may  be  required 
under  clauses  18,  43  and  91  of  General  iSpeci- 
ficution,  short  quaniitiea,  colTerdams  and 
contingencies,  add,  say,  ;?250,000 


Tons. 

Miles. 

C.  yds. 

No. 


do 


Total . 


20,000 

3,000 

.WO 

75,000 


Per  M. 

Per  lb. 

do 
Ench. 


3,000  ,Per  ton. 


$     CtB. 


M 
100,000 
20 


I'er  mile 

'.'crc  yd 

Each. 


do 


25  00 
0  20 
0  20 

0  30 

1  (lO 
300  00 

0  30 
25  00 


50  00 


Amount. 


$     rt". 
1,740,400  00 

600  00 

600  0<» 

100  00 

22,500  00 

3,000  00 

0,000  00 

30,000  00 

500  00 


350  CO 


250,000  00 


2,0,')6,950  00 


Operations  had  not  commenced  at  end  of  April,  1880. 

*  Some  of  the  qimntitie*  printed  in  this  column  are  estimated  from  preliminary  location 
measurements,  and  may  be  considered  roughly  approximate  ;  otter  items  are  simply  conjectured  and 
placed  Iierein  for  the  purjioae  of  obtaining  rales. 


■I'    i' 
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Contract  No.  63. 

Main  Line,  in  BritiMli  Columbia,  extending  from  Junction  Flat  to  Savona's  Ferry. 
The  contract  embraces  ail  the  worlts  necessary  in  connection  with  the  excavation, 
trading,  tunnelling,  bridging,  Linck-luying,  and  ballasting,  according  to  Gonoral 
Specitication.    Length,  40J  railen. 

Name  of  contractor Andrew  Ondcrdonk. 

Date  of  contract 15th  December,  187t). 

Date  for  completion 30th  June,  1885. 

The  approximate  quantities  furnished  to  contractors,  mono3'od  out  at  (jontract 
rates,  arc  as  follows  : — 

SCHEDULE   OF   QUANTITIE.S   AND  PRICKS. 


Dvgcription  of  Work. 


Approximate 
Quantities. 


Amount. 


Clearing 

Clese  cutting 

Grubbing 

Fencing 

Solid  rock  excHTation 

Loose  rock  excav"tion 

Eartb  excnvaiion,  (including  that  described  in 

clause  13  of  specitication). 

Under-drains 


Acres. 

do 

do 

L.  feet. 

0.  yards 

do 

do 

li.  foet. 

0. 


Tunnelling  (see  clause  32  of  specification) — 

"  Line  tunnt-ls  "      This    tunnel    will    be 

formed  ij  earth.    The  price  per  lineal 

foot  of  tunnel  must  cover  excavation, 

centering,  masonry  and  all  expenses.. 

"  Twelve  feet — stream  tunnels" 

"Six  feet — stream  tunnels" 

Bridge  masonry „.,..  

Culvert  masonry 

Ury  masonry  (retaining  walls,  etc).... 

Paving 

Concrete 

Rip-rap  

Cast-iron  pipes,  3ft  diameter  insidf,   I  inch 
thick,  laid  in  concrete  (the  concrete  not 

included  in  this  item) 

Hand-laying  rock  embankment!!,  where  slopes 

are  steeper  than  I  to  1  (lubi)ur  only) 

Timber  bridge  superstructure,  200  ft.  clear... 
do  do  l.™      do      .. 

do  do  126      do      ... 

uo  do  100      do      ... 

do  do  60      do      ... 

(See  clauses  42  and  43  of  specification  ) 

Timber,  best  quality,  for  beam  culverts,  Ac- 

12  in    X  lain L.  feet. 

do 
do 
do 
do 


do 

do 

do 

yards 

do 

do 

do 

do      I 

do 


.  feet. 

.  yard  i 
No. 
do 
do 
do 
do 


12  in.  X  12  in., 

flin.  X  16  in.. 

8  in.  X  12  in.. 

Sin.  X  IC  in.. 


Carried  forward 


5 

10,000 

100,000 

60,000 

3,000,000 
2,000 


2f0 

100 

100 

10,000 

5,000 

6,000 

1,0(10 

1,000 

15,000 


500 

1,000 
2 
1 
1 
1 
1 


1,000 
50,000 
15,000 
50,0()0 
60,000 


do 
Per  I.  ft, 


do 
do 
do 
Per  c.  yd 
do 
do 
do 
do 
do 


Per  1.  ft. 

I  Per  c.  yd 
Per  span 
do 
do 
do 
do 


Perl  ft. 
do 
do 
do 
do 


0  27 
0  20 


GO  00 

20  00 

15  00 

10  60 

10  00 

8  00 

5  00 

5  50 

2  78 


18  00 

2  75 
8,000  00 
6,000  00 
6,000  00 
3,500  00 
2,100  00 


0  50 
0  40 
0  30 
0  30 
0  26 


750  00 

200  00 

260  no 

600  00 

175,000  00 

37,500  00 

blO,000  00 

400  00 

15,000  00 

2,000  00 

1,500  00 

](.•), 000  m) 

.')0,000  00 

40,000  00 

5,000  00 

6,500  00 

41,26fi  00 

9,000  00 

2,760  00 

16,000  00 

6  000  0(1 

5,0011  il'i 

Si.-iOO  00 

2,100  «0 

.lOO  OO 

20,000  00 

4,600  00 

16,000  00 

12,600  00 

1,386,800  00 

Set  tout  uote  next  page. 
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iuvonuH  Ferry, 
ho  excavation, 
ng  to  Gonornl 

11  k. 


lilt  at  (juntract 


Atnoiiiil., 

cts. 

$    eta. 

00 

750  00 

00 

200  00 

00 

260  00 

06 

600  00 

76 

175,000  00 

75 

37,600  00 

27 

blOjOOO  00 

20 

400  00 

)  00 

15,000  00 

)  00 

2,000  00 

)  00 

1,500  00 

)  50 

lli>,000  00 

>  00 

50,000  00 

i  00 

40,000  00 

)  00 

6,000  00 

i  50 

6,500  on 

!  75 

41,26fi  00 

t  00 

9,000  00 

2,750  on 

16,000  on 

e'ooo  on 

5,00(1  (Ml 
3,500  00 
2,  too  00 


500  00 

20,000  on 

4,600  00 
16,000  00 
12,600  00 

1,386,800  on 


SCDEDaLE  OF  QUANTITIES  AXD  PniCV.i.—ConctudeJ. 


DeBcription  of  Work. 


lirougbt  forward. 


•ApproxiiUttfo 

Qimnlilies. 


lUtcd 


Other  diraensiong  of  timbers  (if  required  to  be 
used)  at  oroportionale  pricea. 

Piles  driven  (-ee  clause  40  »{  specification)....   L 

Kouiid  timber  for  ciib  whartiuff,  not  leas  llianj 
1^  inches  in  diameter   ~| 

Flatted  timber  in  road  diversion  culverts,  12 
in,  thick 

Plank     Ft.  B  M. 

Wroiif^ht  iron I     Mia. 

Cast  iron   do 

Ties I      No, 

Oarriago  of  rails  and  fastenings,  from  lower] 
end  ot  section,  including  all  baadling 

Track-laying 

Iluilabting 

ijetcing  points  and  crossings 

Public  road  level  crossings,  comprising  timber 
cattle  guards,  planking,  small  timber  cul- 
vert under  approaches,  and  notice-boariis, 
complete ...._. I      do      ■ 

To  cover  work  which  possibly  may  be  required]  | 

under  clauses  1«,  41  and  \il  of  Gt^neral' 
Specification,  sLort  quantities,  cofferdams, 
contingencies,  etc.,  say  ;(260,000 


feet. 

do 

do 


Tons. 

Miles. 

0.  yards 

No. 


10,000 

10,000 

10,000 

200,000 

50,000 

10,000 

100,000 

4,0C0 

42 

130,000 

26 


Total., 


$  cts. 


Per  1.  ft. 

I 

do       I 

do  I 
Per  M.  ; 
Per  lb. 

do 
Each. 

Per  ton. 

Per  mile. 

Per  c.  yd 

Each. 


do 


0  40 

0  25 

0  30 
35  00 
0  12 
0  111 
0  25 

;i  00 

300  00 

0  27 

30  00 


200  no 


.1 


Amount. 


:>      cts. 
1,386,800  00 


4,(»00  00 

2,500  on 

3,000  00 
7,«:X)  00 
fS.OOO  00 

1,000  on 

2!),0U0  00 
12,000  00 

12,600  no 

36.100  00 
760  00 


400  00 


2611,000  0« 


1,746,160  00 


Oporavions  had  not  coinmonced  at  ond  of  April,  1880. 

•Some  of  the  quantities  printed  in  this  coluina  arc  estimated  from  prclimiuary  locntioa 
measurements,  huA  may  be  considsred  roughly  approximate.  Other  items  are  simply  conjectured  and 
placed  herein  fur  the  purpose  of  obtaining  rates. 


CoNTR.\C'T  No.  64. 

TEiMi'oiiARy  Bridub  over  Rod  Rivor. — Tho  contract  embrucoH  tho  furnishing  of  all 
the  nocetwary  plant,  tnaiorials  and  labour  roquired  in  building  ii.  pile  trestle  Diidg* 
over  i.b«  Sod  Uiverat  Winnipeg,  tho  structure  to  be  completed  and  made  ready  to 
receive  the  rails. 

Kame  of  contractors Ryan,  Whitehead  ic  Kuttaii, 

i>»te  of  contract .^ 18th  March    18fcO. 

Date  for  completion 15th  Alay,  1&80. 

Amount  of  contract n,350  00 


I- 
I 
^: 


i 
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Contract  No.  65. 

KoMiiNti  Stock.— Tlie  contract  embi-aecs  all  the  necessary  labour,  machinery  iind 
other  plant,  materials,  articlcH  and  things  ncccHHary  tor  the  construction  and  com- 
pletion of  Four  first  class  passenger  cars,  to  carry  ()4  passengers  each,  and  One  official 
(•ar;  all  to  bo  constructod  and  finislied  in  accordance  with  the  speciticalions  and 
designs,  and  having  the  "  Westinglmuse  Automatic  Air-lirakc  "  attached. 

Name  of  contractor James  Crossen. 

Date  ol  contract 1,5th  March,  1880. 

Date  I'or  Comj)letion 1st  June,  1880. 

Amount  of  contract: — 

Four  first  class  cars «18,i»84  00 

One  otWcial  car 5,077  00 

Total  «2J,0U'I  00 


CONTllACT  No.  6«. 

Main  Line.   -Second  100  miles  west  of  Jled  River.     The  contract  embraces 
the   work   necessary  to  be  doro   in  connection  with  the  grading,  bridging,  track- 
laying,   ballasting,  &c.,  according  to   the  General  specification,    memoran(lum   and 
terms  of  contract.     Length,  100  miles. 

Names  of  Contractors Bowie  &  McXaughton. 

Date  ot  Contract 3i-d  May,  1880. 

Date  for  completion 1st  October,  1882. 

The  approximate  quantities  furnished  to  Contitictors,  moneyed  out  at  the  contract 
rates,  are  as  follows  : — 

SCHEDULE  OF  QUANTITIES  AND  PRICES. 


Description  of  Work. 


Clearing 

Close  cutting 

Grubbing 

Platform  of  logs  across  muskegs,  average  16  in. 

deep 

Earth  excavation,   including;  borrowing,  surface 

and  catch-water  drains,  foundations,  station.s. 

Ac 


Approximate 
Quantities. 


Acres, 
do 
do 

do 


|C.  .varde 


Uuder-drains i  li.  feet, 

Orib-work  iu  abutments  and  piers  ot  bridges,  in-| 

eluding  stone  filling 0.  yarda 

do 

Spans. 

do 


Rip-rap. 

Bndgc  superstructure,  Howe  Tiuss,  100  ft., 
do  du  80  ft  . 

Carried  forward 


100 

'0 

9 


■ ,630,000 
1,000 


Rates. 


$      els. 
20  00 
15  00 
30  00 

500  00 


o  16 
u  40 


1,00(1  4  00 

.too;  2  60 

1  ■i,6>,0  00 

1 .  3,400  00 


Amount. 

$       cts. 

uracre 

3,800  00 

do 

160  OO 

do 

270  00 

do 

1,000  CO 

Per  cyd 
Per  1.  ft. 

Per  cyd 

do 
Per  span 

do 


230,800  00 
400  00 

4,p00  00 

760  00 

3,600  00 

2,400  00 

277,070  00 


chinoryiiiiil 
1  and  com- 
Oiio  official 
•iiiioiis  and 


00 
00 


uibracos 
igitig,  truck- 
r!in(lutn   and 


oil. 


I  the  contrnol 


Aniuuut. 

$          Ct3. 

ere 

3,800  00 

160  00 

270  00 

1,000  PO 

yd 

280,800  00 

(I. 

400  00 

yd 

4,P00  00 

760  00 

mn 

3,600  00 

2,4<X)  00 

.... 

377,070  00 

32t 


SOnEDULE  OF  QUANTITIES  AND  PRICES.— Con/iVuei. 


Dcacriplion  of  Work. 


liroiij^lil  forward 


Approxiiunte 
QuiiiititicB. 


Pilea  driven  ., ^-  tept. 

f<(|uare  timber  in  'restle-brutgeB  j  (J.  fi'nt, 

S|iruce  plank "  '"■■' 

Hitrdwuud  plauk 

Wrought  iron 

(3a8t  iron 

Public  road  crosaings 


KatcM. 


$        Ctd. 


8.  Icct.  i 
do 

Lll8. 

do 

No. 


Private  do  

Tics,  contracted  for  by  Department,  to  be  trans- 
ferred and  delivered  at  west  end  of  Ist  100- 
mile  section  on  its   completion,  at  27!}  te.-ts 

each 

Ties  to  be  fnrniflLed  and  delivered  on  this  section- 
Carriage  uf  rails,  fasteniugj,  ^c,  average  haul  50 

miles 

Track-laying,  including  station  sidings 

Ballasting,  104  mibs,  1,500  cubic  yards  per  mile... 

letting  points  and  crossings,  switch  gtar  signal 

frame,  &c 


do 


(io 
do 


Tons. 

Miles. 

0.  yards 

No. 


1,780 

180,0(1(1 

16,0(10 

2,000 

7 1,, TOO 

21,600 

60 

100 


100,0(10 

160,000 

io,4no 

104 
".56,000 


I 


32 


0  25 

0  19 

15  00 

30  00 

0  08 

0  07 

22  00 

10  00 


Per  1.  ft 
Per  c.  It 
Per  M. 

do 

Per  lb. 

do 

Per 

crossing 

Per 
crossing 


Amount. 


$      eta. 
277,070  00 

445  00 

34,200  (10 

240  0(1 

(iO  00 

.'■|,701  00 

1,505  00 

1,100  00 

1,000  (10 


(I  27  j   Per  tie.  i    27,750  00 


0  20 

1  OO 
180  00 

0  18 

20  00 


do 


32,000  00 


Per  ton.'  10,400  00 
Per  mile!  18,720  00 
Per  c.yd     28,080  00 


Per  set. 


Total  amount  of  tender  for  the  section  of  100  miles. 


610  OO 


438,914  00 


CONTKACT  No.  CI. 

K'ji.LiNG  Stcck.— The  coiilfiict  einbracos  all  tlio  tiuti's.><aiy  ialiotir,  niafliinoiy 
and  other  plani,  inatorialn,  artiolc«  and  tliingH  nocesHary  for  tho  conslniction  and  com- 
pletion of  Sixty  Ikjx  fi-eight  earn,  and  Sixty  platform  frisighl  cai--;  all  to  be  con- 
Htructcd,  finiMlii'd  and  dolivured  according  to  specitication  and  drawings. 

NamcB  of  Contractoi  s Moncton  Car  Co. 

Date  of  Contrtict I^lnt  Man*-    18H0. 

Dato  tlir  completion 15th  Jiiii-..   1880. 

Amount  of  conlfact : — 

00  box  freight  cars,  al  8(i'j0  .M.di..... $41,400  m> 

»)0  jilatfoim  fifiglitcar.-;,  at  «|!tOca.di 29,400  'M) 

Total 870,8(10  00 


1  j 

J  .,. 

ViHRHI 

I'Vy"': 

■ 

■   '■ 

if 

APPENDIX  No.  21. 


Fon.M    UK    Contract    foh    (Juajjino,    BniuorMi,   Track-1jAvin(i,    Uai,lasting,   &c., 

Aliol'TEIl    IN    ALL    CASES   SINCE   NoVEMlJEB,    1878,  KMUaAClNO    THE    FOLLOWING. 

Coiiliact  No.  41,  7th  March,  1879— English  Eiver  to  Eaglo  Rivor,  118  miles. 
No.  4-',  2iith  March,  ]8;9— P^agio  River  to  Keowatin,  07  miles. 
No.  48,  19th  Aug.,     1879-First  100  miloscctionWesiof  KedEiver,  lOOmilos 

1879— Kmory's  Bar  to  Boston  Bar,  BC,  29  miles. 

18S0--Bo8ton  Bar  to  Lytton,  B.C.,  29  miles. 

1879— Lylton  to  Junction  Flat,  B  C,  2^i  miles. 

1879 — Junction  FU.tto  Savona's  Ferry,  B.C..  40J  mii("< 

1880— Second  100  mile  section  West  of  EodRiver,!  OK  m. 


No.  60,  23id  Dec, 
No.  »)1,  loth  Feb., 
No.  62,  23 id  Dec, 
No.  63,  ISth  Doc, 
No.  66,  3rd  May, 


*     IB 


1 

1 

|\  ■     t     fi. 

I     t    «: 

1 

1 

This  Indenture  made  the  day  of 

one  thousand  eight  hundred  and  between 

*  *  *  :!:  *  >ii  * 

heroafler  called  "  the  Contractor  "  of  the  first  part,  and  ller  Majesty  Queen  Victoria 
reprci^ented  heioin  by  the  Minister  of  Public  Works  of  Canada,  of  the  second  part, 
Wilncssi'th,  that  in  consideration  of  the  covenants  and  agreements  on  the  part  of  Her 
Majesty  hereinafter  contained,  the  Contractor  convonant  tnd  agree  with  ller 
Majesty  as  follows  : 

"^ork.  1.  In  this  contract  the  word  "  work  "  or  "  works  "  shall,  unless  the 

context  rccjuiro  a  different  meaning,  mean  the  whole  of  the  w^ork  and  the  materials, 
matters  ami  things  required  to  be  done,  furnished  and  performed  by  the  Contractor 

under  this  contract.     The  word  "Engineer,"  shall  mean  the  Chief 
Enginicr.  Engineer  for  the  time  being  having  control  over  the  work,  and  shall 

extend  to  and  include  any  of  his  assistants  acting  under  his  instructions,  and  all  in- 
structions or  directions,  or  certificates  given,  or  decisions  made  by  any  one  acting  for 
the  Chiot  Engineer,  shall  be  subject  to  his  approval,  and  may  be  cancelled,  altered, 
modified  and  changed,  as  to  him  may  seem  fit. 

On  wbora  Binding.  2.  All  covenants  and  agreements  herein  contained  shall  bo  binding 
on  and  extend  to  the  executors  and  administrators  of  the  Contractor  and  Bhall 
extend  to  and  bo  binding  upon  the  successors  of  Her  Majesty,  and  wherever  in  this 
contract  Her  MajcHty  is  referred  to,  such  reference  shall  include  her  successors,  and 
wherever  the  Contractor  referred  to,  such  reference  shall  include 

executors  and  administialors. 


Labour,  plant 
and  materitil. 


3.  That  the  Contractor     will,  at  own   expense,  provide  all 

and  every  kind  of  labour,  machinery  and  other  j)lant,  materials,  arti- 
cles, and  things  whatsoever  necessary  for  the  due  execution  and  completion  of  all 
and  eveiy  the  works  set  out  or  referred  to  in  the  General  Specifications  hereunto 
annexed,  dated  30th  November,  1878,  and  marked  A,  and  set  out  or  referred  to  in  the 
plaiis  and  drawings  prepared  and  to  be  prepared  for  the  purposes  of  the  work,  and* 

•A  special  memorand'im  is  generHlly  furnished  in  each  case  when  tenders  are  invited,  Kivinc 
ad.^>criptiun  uf  the  locality  wnere  Ibt)  line  is  projected,  and  other  information  respecting  any  speciitf 
works  not  referred  to  in  the  Oeneral  SpecifiCkiiun. 

Note  —Since  the  1st  October,  1879,  when  the  Department  of  Public  Works  was  divided;  the  words 
"  Railways  and  Oanals"  hare  been  substituted  for  "  Public  Works." 


.LASTING,     kc, 
t'lJLLOWINQ. 

i  miles. 

River,  lOOrniloH 

29  tniloH. 

lee. 

iV  milcH. 
l.C..4(»Jmilc>< 
0(J  River,! 00  m. 


between 

* 

(iueeii  Victoria 
o  second  part, 
the  part  of  Her 
00      with  Her 


(hall,  unless  the 
1  tho  materials, 
ho  Contractor 
moan  the  Chief 
work,  and  shall 
3ns,  and  all  in- 
y  one  acting  tor 
icelled,  altered, 

hall  bo  binding 
ctor  and  ehall 
herevor  in  this 
successors,  and 
lude 


80,  ])rovido  all 
materials,  arti- 
inplelion  of  all 
itions  hereunto 
iforred  to  inlhe 
tho  work,  and* 

re  invited,  Kivine 
ectiuK  any  Bpeciul 

iivided.  the  words 
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in  accordance  with  tho  printo<l  memorandum  horowith  annexed,  dated  , 

marked  fl,  and  will  execute  and  fully  complete  tho  respective  portions  of  such  works 
and  deliver  the  same  complete  to  Her  Majesty,  on  or  before  the  ■»=  * 

Time  for  com-         ;K  *  *  ;^  :,;  * 

SaSls  and  '^]^^  ^'^^^  ^^^'"'^  *°  ^°  constructed  of  tho  best  materials  of  their  soveral 
workmanship.  kinds,  and  finished  in  the  best  and  most  workmanlike  manner,  in  tho 
manner  requii-ed  by  and  in  strict  conformity  with  tho  said  specifica- 
tions and  drawings  which  n-ay  from  time  to  time  bo  furnisho<l  (which  said  spocitica- 
tions  and  memorandum  are  hereby  declared  to  be  part  of  this  contract);  and  to  tho 
completo  satisfaction  of  tho  Chief  Engineer  for  the  time  being  l.uving  control  over  tho 
work. 


Omissions  to  be 
made  (toud. 


4.  The  aforesaid  spocitication  and  moinorandum,  anil  tho  ac('opto<l 
tender  herewilb  annexed,  miirkod  C,  and  tlio  .several  parts  of  this  con- 
tract shall  be  taken  together,  to  explain  each  other,  and  to  make  the  whole  consiwiont ; 
and  if  it  be  found  that  anything  has  b^cn  omitted  or  mis-staled,  which  is  necessary 
for  the  proper  performance  and  completion  of  any  ])art  of  tho  work  contomplatoif, 
the  Contractor    will,  at  own  expense,  execute  the  same  as  if  it  bad  been   pro- 

perly described,  and  tho  decision  of  the  Engineer  shall  be  final  as  to  any  such  errOr 
or  omission,  and  tho  correction  of  any  such  error  or  omifsion,  shall  not  be  deemed 
to  bo  an  addition  to  or  deviation  from,  tho  works  hereby  contracted  for. 


Kngineer  may 
order  extra  work, 
and  make  changes. 


o.  Tho  Chief  Engineer,  with  (ho  sanclioti  of  the  Minister  of 
Public  Works,  shall  bo  at  liberty  at  any  time,  either  before  the  com- 
moncoment  or  during  tho  construction  of  the  worixs  or  any  portion 
thereof,  to  order  any  work  to  bo  done,  and  to  make  any  changes  which  ho  may  deem 
expedient  in  tho  grades,  tho  width  of  cuttings  and  fillings,  the  dimensions,  character, 
nature,  location,  or  position  of  tho  works,  or  any  part  or  parts  thereof,  or  in  any 
other  thing  connected  with  tho  works,  whether,  or  nol,  such  changes  diminish  the 
work  to  be  done,  or  tho  cost  of  doing  tho  same,  and  tho  Contractor  shall  immedi- 
ately comply  with  all  written  requisitions  of  tho  Engineer  in  that  behalf,  but  the 
Contractor  shall  not  make  any  change  in  or  addition  to,  or  omission,  or  deviation 
from  tho  works,  unless  directed  by  the  Engineer,  and  shall  not  be  entitled  to  any 
payment  for  any  change,  addition,  or  deviation,  unless  such  change,  addition,  omis- 
sion, or  deviation,  shall  have  been  first  directed  in  writing  by  the  Engineer,  and 
notified  to  the  Contractor  in  writing,  nor  unless  the  price  to  be  paid  for  any  a<ldi- 
tional  work  shall  have  been  previously  fixed  by  llie  Minister  of  Public  Works  in 
writing,  and  the  decision  of  the  Engineer  as  to  whether  any  such  change  or  deviation 
increases  or  diminishes  the  cost  of  the  work,  and  as  to  the  amount  to  bo  paid  or 
deducted,  as  the  case  may  bo,  in  respect  thereof,  shall  bo  final,  and  tho  obtaining  of  his 
certificate  bhall  be  a  condition  precedent  to  the  right  of  the  Contiactor  to  bo  paiil 
therefor.  If  any  such  change  or  alteration  conotilutes,  in  the  opinion  of  the  said 
Engineer,  u  deduction  from  tho  works,  his  decision  as  to  the  amount  to  be  doiluctod 
on  account  thereof  shall  be  final  and  bindini'. 


Obanges  shall 
not  invalidate 
contract. 


(].  That  all  the  clauses  of  this  contract  shall  apply  to  aiiy  changes, 
additions,  or  deviations,  in  like  manner,  and  to  the  same  extent,  as  to 
tho  works  at  present  projected,  and  no  changes,  additions,  deviations 
or  variations  shall  annul  or  invalidate  this  contract. 


Limit  of  expend!-         7.  It  being  tho   intention    that  the   cost  of  the  work  to  bo  done 

con'tract"'^"  ""'^  ""''<^''  ^'^'^  contract  be  lin.ited  to  the  sum  of  *  '-^^  *  * 
which  sum  is  to  bo  taken  as  the  maximum  amount  of  this  contract, 
not  to  be  exceeded;  it  is  hereby  specially  agreed  that  should  it,  at  any  time  ilur'ng 
the  execution  of  the  said  work,  appear  from  the  cost  of  the  work  then  pcrtornicd,  as 
compared  with  the  value  of  the  works  still  to  lo  done,  that  such  maximum  amount 
will  be  exceeded,  whether  by  reason  of  additions,  alterations,  variations,  for  anv 
other  cause  whatsoever,  the  Contractor   will  then  bo  recpiired  to  complete  only  such 
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portion  of  tho  works  heroin  con  torn  plated  an  will  be  indicated  by  the  Enj^inoor,  with 
the  view  to  limit  tho  total  expenditure  under  this  contract  to  the  maximum  alxn'o 
Htntcd ;  and  wo  soon  as  tho  said  maximum  amuunt  will  bo  oxpondod,  this  contract  will 
then  be  considered  as  ended,  and  tho  Contractor  will  not  theroulter  bo  entitled  to 
continue  tho  works  under  this  contract,  or  to  receive  any  further  payment  beyond 
tho  said  maximum  amount,  unless  tho  Minister  should  authorize  and  direct  further 
expenditure;  in  which  case,  it  is  understood  that  tho  Minister  will  have  tho  rif^ht 
(which  is  hereby  expressly  reserveil;  to  direct  that  any  works,  which  may  then 
remain  lo  be  done,  shall  bo  executed  under  this  contract;  and  tho  Contractor 
hereby  agree  to  execute  the  same  at  tho  rates  or  prices  hereinafter  mentioned,  as  if 
these  remaining  works  formed  part  of  this  contract.  Provided  also,  that  in  case  tho 
said  works,  on  completion,  by  reason  of  alterations,  variations,  deviations,  diminutions, 
omissions,  or  otherwise,  should  not  amount  to  the  total  sum  above  mentioned,  tho 
Contractor  will  not  be  entitled  to  tho  payment  of  the  difference  in  cost,  whatsoever 
tho  samo  may  be.  No  compensation  thall,  in  any  case,  bo  claimable  by  tho  Con- 
tractor for  any  loss  of  anticipated  profits. 

KnKiDeertobesole  8.  That  tho  EnKinoor  shall  bo  tho  solo  jud^ro  of  work  and 
mftierial  etc.  '  material  in  respocit  of  both  quantity  and  quality,  and  his  decision  on 
all  questions  in  dispute  with  regard  to  work  or  material,  or  as  to  the 
moaning  or  intention  of  this  contract  and  tho  plans,  specifications  and  drawings 
Bhall  be  final,  and  no  works  or  extra  or  additional  works  or  changes  shall  bo  deemed 
to  have  been  executed,  nor  shall  the  Contractor  be  entitled  to  payment  for  the  same, 
unless  the  same  shall  have  been  executed  to  tho  satisfaction  of  tho  Engineer,  as 
evidenced  by  his  certificate  in  writing,  which  certificate  shall  bo  a  condition  prcco 
dent  to  tho  right  of  the  Contractor  to  bo  paid  therefor. 

Schedule  of  prices.  9.  It  is  hereby  distinctly  understood  and  agreed,  that  tho  respec- 
tive portions  of  the  works  sot  out  or  referred  to  in  the  list  or  schedule 
of  prices  to  bo  paid  for  the  different  kinds  of  work,  include  not  merely  the  particular 
kind  of  work  or  materials  mentioned  in  said  list  or  schedule,  but  also  all  and  every 
kind  of  work,  labor,  tools  and  plant,  materials,  articles  and  things  whatsoever  neces- 
sary for  tho  full  execution  and  completing  ready  for  use  of  the  respective  portions  of 
tho  works  to  the  satisfaction  of  the  Engineer.  And  in  case  of  dispute  as  to  what  work, 
labor,  materials,  tools  and  plant  are  or  are  not  so  included,  the  decision  of  ihe 
Engineer  shall  be  final  and  conclusive. 

Foreman.  10,  A  competent  foreman  is   to   bo  kept  on  the  ground  by  the 

Contractor  during  all  tho  working  hours,  to  receive  tho  orders  of  tho 
Engineer,  and  should  the  person  so  appointed  be  doomed  by  the  Engineer  incom- 
petent, or  conduct  himself  improperly,  ho  may  be  discharged  by  the  Engineer,  and 
another  shall  at  once  be  appointed  in  his  stead  ;  such  foreman  shall  bo  considered  as 
the  lawful  representative  of  the  Contractor,  and  shall  have  full  power  to  carry  out  all 
requisitions  and  instructions  of  the  said  Engineer. 

Unsuitable  mate-  n.  In  case  any  material,  or  other  things  in  the  opinion  of  tho 
work."""  '™P*  *"'  Engineer  not  in  accordance  with  the  said  several  parts  of  this  con- 
tract, or  not  sufficiently  sound  or  otherwise  unsuitable  for  tho  re- 
spective works,  bo  used  for  or  brought  to  the  intended  works,  or  any  part  thereof,  or 
in  case  any  work  bo  improperly  executed,  the  Engineer  may  require  the  Contractor 
to  remove  the  same,  and  to  provide  proper  material  or  other  things,  or  properly 
ro-executc  the  work,  as  the  case  may  be,  and  thereupon  the  Contractor  shall  and  will 
immediately  comply  with  the  said  requisition,  and  if  twenty-four  hours  shall  elapse 
and  such  requisition  shall  not  have  been  complied  with,  the  Engineer  may  cause 
such  material,  or  other  things,  or  such  work  to  be  removed  ;  and  in  any  such  case 
the  Contractor  shall  pay  to  Her  Majesty  all  such  damages  and  expense  as  shall  be 
incurred  in  the  removal  of  such  material,  materials,  or  other  things,  or  of  such  work; 
or  Her  Majesty  may,  in  her  discretion,  retain  and  deduct  such  damages  and  expenses 
from  any  amounts  payable  to  the  Conti'actov. 
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All   lOant  RDil  12.  All  machinory  and  other  i)lai>t,  materials  and  things  whatsti- 

c'.mo"tiroiie''rt.y  of  ^:^"^''">  l>'*'vided  by  tho  Contractor  for  tho  work-^  lioreby  contractoil 
Her  Miiji'siy.  '  '"'".  '""'  ""f  rojcctod  under  tho  jjrovisions  ol  tho  last  preceding 
clause,  shall  from  (ho  time  of  their  being  so  jjrovidtid  bocomo,  and 
until  the  linal  completion  of  the  said  works,  shall  bo  the  pro|»erly  of  Her  Majesty 
for  the  ])urpoties  of  tho  said  works,  and  tho  same  shall  on  no  account  be  taken  away, 
or  used  or  disposed  of  except  ibr  tho  ])'irpoaos  of  tho  said  works,  without  tho  consent 
ill  writing  of  thi'  t'ligineoi',  and  Her  Majesty  shall  not  bo  answerable  for  any  loss  or 
diininge  whatsoe'er  which  may  hai)|)on  to  such  machinery  or  other  jdant,  material 
or  things,  provided  alwa^'s  that  upon  the  completion  of  the  works  and  upon  pnymont 
by  tho  Contractor    of  all  such  moneys,  if  any,  as  shall  be  due  from  to  Her 

Majesty  such  of  the  said  machinery  and  other  plant,  material  and  things  as  shall 
not  have  boon  used  and  converted  in  the  works,  antl  sliall  remain  undisposed  of,  shall, 
ujion  domaiiii,  be  ihilivored  up  to  the  Contractor. 


liis\i(licii'nl 
macliiucry. 


i;}.  If  the  Knginoor  shall  at  any  time  consider  the  numlier  of 
workmen,  horses,  or  (piantity  of  machinery  or  othor  p'ant,  or  tho 
<|uantity  of  proper  materials,  respectively  employed  or  provided  by  tho  t'ontractor 
on  or  for  the  said  works,  to  he  insutficient  for  tho  advancement  thereof  towards  com- 
Materinl  or  labor  plolion  within  the  limited  times,  or  that  the  works  are,  or  somo  part 
to  be  increased.  thereof  is  not  being  carried  on  with  duo  diligence,  then  in  every 
such  case  tlie  said  l'!ngineer  ma)',  by  written  notice  to  the  Conti'actor,  require 
to  emi)loy  or  jjrovido  such  additional  workmen,  horses,  machinery  or  other  j)lant,  or 
materials,  as  tho  Engineoi  may  think  necessary,  and  in  case  tho  Contractor  shall  not 
thereupon  within  three  days,  or  such  other  longer  period  as  may  bo  ti.xed  by  any  such 
notice,  in  all  respects  coin])ly  therewith,  then  the  Kngineor  may,  either  on  behalf  of 
Her  Majesty,  or  if  he  see  tit,  may,  as  tho  agent  of  and  on  account  of  tho  Contractor, 
but  in  either  case  at  the  expense  of  tho  Contractor,  provide  and  employ  such  addi- 
tional workmen,  horses,  machinery  and  other  plant,  or  any  thoreofor  such  additional 
and  materials  respectively,  as  ho  may  think  proj)er,  and  may  pay  such  additional 
■  workmen  such  wages,  and  for  suci.  additional  horses,  machinery  or  other  i)lanl,  and 
materials  respectivel)',  such  prices  as  he  may  think  proper,  and  all  such  wages  and 
prices  respectively,  shall  thereupon  at  onco  bo  repaid  ny  the  Contractor,  or  tho  sumo 
may  bo  retained  and  deducted  out  of  any  moneys  at  any  time  payable  to  the  Con- 
tractor; and  Her  Majesty  may  use,  in  tho  execution  or  advancement  of  tho  said  work 
not  only  the  horses,  machinery,  and  other  plant,  and  materials  so  in  any  case  pro- 
vided by  anyone  on  Her  behalf,  but  also  all  such  as  may  have  been  or  may  bo 
provided  by"  or  on  behalf  of  tho  said  Contractor. 

Delay  in  execution.  14.  In  case  tho  Contractor  shall  make  default  or  delay  in  dil 
gently  continuing  to  execute  or  advance  the  works  to  tho  satisfac- 
tion of  tho  Engineer,  and  such  delault  or  delay  shall  continue  for  six  days  after  notice 
in  writing  shall  have  been  given  by  tho  Engineer  to  tho  Contractor  requiring 
to  i)Ut  an  end  to  such  default  or  delay,  or  in  case  tho  Contractor  shall  become  insol- 
vent, or  niako  an  assignment  for  the  benefit  of  creditors,  or  neglect  either  personally 
or  by  a  skilful  and  competent  agent  to  superintoncl  the  works,  then  in  any  of  such 
cases  Her  Majesty  may  take  the  work  out  of  tho  Contractor's  hands  and  employ  such 
means  us  Sho  may  see' tit  to  complete  the  work,  and  in  such  cases  tho  Contractor  shall 
Work  may  be  have  no  claim  for  any  further  payment  in  respect  of  the  works  por- 
tukcn  out  of  the  formed,  but  shall  nevertheless  remain  liable  for  all  loss  and  damage 
Contractor's  linnds.  -which  may  be  suffered  by  Hor  Majesty  b^M-oason  of  the  non-comple- 
tion by  tho  Contractor  of  the  works;  and  all  materials  and  things  whatsoever,  and 
all  horses,  machinery  and  other  ])lant  provided  by  for  the  purjWHe  of  tho 

works,  shall  remain  and  be/onsidored  as  tho  property  of  Her  Majesty  for  tho  nur- 
poses  and  according  to  the  provisions  said  conditions  contained  in  tho  twelfth 
olause  hereof. 
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tjontractor  to Uke  15.  Tho  Contiactoi-  sliall  bo  at  the  risk  of,  and  shall  boar,  all  loss 
damaBc'  "  "'  *"'  <^'''"'*g<'  whatsoever,  from  whatsoever  cauHO  arising,  waich  may 
occur  to  tho  works,  or  any  of  them,  until  the  same  bo  fully  and 
finally  complulod  and  dolivorod  up  to  and  accepted  by  the  said  Minister  of  Public 
Works  for  the  time  being;  and  if  any  such  loss  or  damage  occur  before  such  final 
completion,  delivery  and  acceptance,  the  Contractor  shall  immediately  at 
own  expense  repair,  restore  and  re-executo  the  work  so  damaged,  so  that  the  whole 
works,  or  tho  respective  part*  thereof,  may  be  completed  within  the  time  hereby 
limited. 

no  clatm  for  del'y!        ^^-  '^'•°  Contractor  shall  not  have  or  mako  any  claim  or  demand, 
or  bring  any  action  or  suit  or  petition  against  Her  Majesty  for  any 
damage  which  may  sustain  by  reason  of  any  delay  in  the  progress  of  the 

work,  arising  from  the  acts  of  any  of  iter  Majesty's  agents,  and  it  is  agreed  that  in 
tho  event  of  any  such  delay  tho  Contractor  shall  havo  such  further  time  for  tho 
completion  of  the  works  as  may  bo  fixed  in  that  behalf  by  tho  Minister  of  Public 
Works  for  the  time  being. 

Coniractor  not  to  17.  The  Contractor  shall  not  mako  any  assignment  of  this  con- 
make  aMignmeni.  tj-m-t,^  or  any  subcontract,  for  tho  execution  of  any  of  the  works 
hereby  contracted  for;  and  in  any  ovont  no  such  assignment  or  sub-contract,  even 
though  consented  to,  shall  exonerate  tho  Contractor  from  liability,  under  this  con- 
tract, for  the  due  performr ...  ^  of  all  the  work  hereby  contracted  for.  In  the  event 
of  any  such  assignment  or  sub-contract  being  made,  then  the  Contractor  shall  not 
have  <r  make  any  claim  or  demand  upon  Her  Majesty  for  any  future  payments  under 
this  contract  for  any  further  or  gi-eater  sum  or  sums  than  tho  sum  or  sums  respec- 
tively at  which  tho  work  or  works  so  assigned  or  subcontracted  for  shall  have  been 
undertaken  t»  be  execute  1  by  the  assignee  or  subcontractor;  and  in  the  event  of 
any  such  assignment  or  sub-contract  being  made  without  such  consent.  Her  Majesty 
Work  may  betaken  '"«y  take  the  work  out  of  tho  Contractor's  hands,  and  employ  such 
out  of  the  C'ontrac-  means  as  she  may  see  fit  to  complete  the  same ;  and,  in  such  case, 
tor's  hands.  tho  Contractor    shall  have  no  claim  tor  any  further  payment  in 

respect  of  the  works  porforme<i,  but  shall,  nevertheless,  remain  liable  for  all  loss 
and  damage  which  may  be  suffered  by  Her  Majesty  by  reason  of  the  non-completion 
by  tho  Con tt actor  of  the  works;  and  all  materials  and  things  whatsoever,  and  all 
horses,  machinery,  and  other  plant  provided  by  for  the  purposes  of  the 

works,  shall  remain  and  be  considered  as  tho  property  of  Her  Majesty  for  the  pur- 
poses and  according  to  tho  provisions  and  conditions  contained  in  tho  twelfth  clause 
hereof. 

18.  Time  shall  bo  doomed  to  bo  of  the  essence  of  this  contract. 


Contractor  respon 
Bible  fur  damage. 


19.  The  Contractor  shall  bo  responsible  for  all  damages  claim- 
able by  any  person  or  corporation  whatsoever,  in  re8pe<'t  of  any 
injury  to  persons  or  to  lands,  buildings,  ships  or  other  property,  or  in  rospeoi  of  any 
infringement  of  any  right  whatsoever,  occasioned  by  the  porformanco  of  the  said 
works,  or  by  any  neglect  or  misfeasance  or  non-misfeasanco  on  part,  and 

shall  and  will  at  own  expense,  make  Huch  temporary  provisions  aa  may 

bo  necessary  for  tho  protection  of  persons,  t  .■  of  lands,  buildings,  ships  or  other 
property,  or  for  the  uninterrupted  enjoyment  of  all  rights  of  persons,  or  cxirpor- 
ations,  in  and  during  tho  performance  of  tho  said  works. 

Failing  to  pay  20.  If  the  Contractor  fail  at  ai<y  time  in  paying  the  salaries  or 
galarUi  or  wages,     ^agos  of  any  person  employed  by  upon  or  in  respect  of  the 

said  works,  or  any  of  them,  anu  any  part  of  such  salary  bo  one  month  in  arrear,  or 
if  there  be  duo  to  any  such  person  one  month's  wages  or  salary,  the  Engineer  may 
notify  the  Contractor  to  pay  such  salary  or  wages,  and  if  two  days  elapse  and  the 
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same  bo  not  paid  in  full  up  to  the  date  of  payment  or  to  sach  other  dale  as  may  bo 
in  accoi-dance  with  the  terms  of  employment  of  such  poi-son,  thou  llor  Mujosty  may 
l)ay  to  such  person  salary  or  wages  from  any  date  to  any  duto,  and  to  any  amount 
which  may  bo  payable,  and  may  charge  tiio  sanjo  to  Iho  Contractor  ,  and  the  Con- 
tractor   covonnnt  with  Ilcr  Mnjesty  to  rcjjay  at  once  any  and  ovory  sum  so  paid. 

21.  Tho  Contractor  will  protect  and  will  not  loniovo  or  destroy, 
or  poimit  to  bo  removed  or  destroj'od,  the  stakes,  buoys  and  other 
marks  placed  on  or  about  tho  said  works  by  tho  Engineers  of  the  works,  and  shall 
furnibh  the  necessary  assistance  to  correct  or  replace  any  stake  or  mark  which, 
through  any  cause,  may  have  boon  removed  or  dostroyod. 


Stakes  and   marks 
to  be  protected. 


Contractor's 
address. 


22,  Any  notice  or  other  communication  montionod  in  this  contract  to 
bo  notified  or  given  to  the  Contractor  shall  bo  doomod  to  bo  well  and 
sufficiently  notified  or  given,  if  tho  same  bo  loft  at  tho  Contractor  olHfo  or  mailed 
in  any  Post  Office,  to  the  Contractor  or  foreman,  addressed  to  tho  address  montionc<l 
in  this  contract,  or  to  the  Contractor    hut  known  place  of  business. 

Schedule  of  prices.         23.  And  Her  Majesty,  in  consideration  of  the  premises,  hereby 
covenants  with  the  Contractor  ,  that  will  bo  paid  for  and 

in  respect  of  tho  works  hereby  contracted  for,  and  in  tho  manner  sot  out  in  tho  next 
clause  hereof  the  several  pricow  or  sums  following,  viz. : 

•P  •(•  ^  ^  3fk 

*  ♦  ♦  ♦  * 

Paymeiita.  24.  Cash  pnymciits  equal  to  almut  ninety  per  cent,  ol' tho  value 

of  tho  work  done,  approximately  made  up  from  returns  of  progress 
mcasuromonts  and  computed  at  the  prices  agreed  upon  or  dctormiiud  under  the  pro- 
visions of  this  contract,  will  bo  made  to  the  Contractor  monthly  on  tho  written  certi- 
ficate of  tho  Engineer  that  the  work  for  or  on  account  of  which  the  certificate  is  granted, 
has  been  duly  executed  to  his  satisfaction  and  stating  the  value  of  such  work  com- 

i)utod  as  above  mcntione<l — and  upon  approval  of  suih  certificate  by  tho  Minister  of 
'ubiic  Works,  for  tho  time  being,  lor  tho  Dominion  of  Canada,  and  the  said  cortiticato 
and  such  approval  thereof  shall  bo  a  condition  prccetlent  to  tho  right  of  the  Contractor  to 
be  paid  the  said  ninety  per  cent,  or  any  part  thereof  Tho  remaining  ten  percent,  shall 
be  retained  until  the  final  completion  of  the  wholo  work  to  the  satistUctioii  of  tho 
Chief  Engineer,  for  the  time  being,  having  control  over  the  work,  and  within  two 
months  after  such  completion  the  remaining  ten  per  cent,  will  bo  paid.  And  it  is 
hereby  declared  that  the  written  cortificato  of  tho  said  Engineer  certifying  to  the 
final  completion  of  said  works  to  his  satislaction  shall  be  a  condition  ])reccdent  to 
the  right  of  the  Contractor  to  receive  or  be  paid  tho  said  remaining  ten  por  cent.,  or 
any  part  thereof. 

Monthly  estimates.         25.  It  is  intended  that  ovory  allowance  to  which  the  Contractor 
fairly  entitled,  will  bo  embraced  in  tho  Engineer's  monthly  certifi- 
cates; but  should  the  Contractor  at  any  time  have  claims  of  any  description  which 

consider    are  not  included  in  tho  progress  certificates,  it  will  be  necessary  for 
to  make  and  repeat  such  claims  in  writing  to  the  Engineer,  within  fourteen  days 
after  tho  date  of  each  and  every  certificate  in  which         allege  audi  claims  to  have 
been  omitted. 

Claims  by  Con  irac-        2C.  The  Contractor,  in  presenting  claims  of  tho  kind  referred  to 
*""•  in  tho  last  clause,  must  accompany  them  with  satisfactory  evidence  of 

their  accuracy,  and  tho  reason  why  think  they  should  bo  allowed.  Un  ^ss  such 
claims  are  thus  made  during  the  progress  of  tho  work,  within  fburloon  days,  as  in 
the  preceding  clause,  and  repeated,  in  writing,  ovory  month,  until  finally  adjusted  or 
rejociod,  it  must  bo  clearly  understood  that  they  shall  be  forever  shut  out,  and  tho 
Contractor  shall  have  no  claim  on  Her  Majesty  in  respect  thorsof. 
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ProgrcM  meaiiirc-        2*7.  Tlio  profjroHs  monsuromuntii  and  proyroHS  certificates  uball 
meats.  ,|yj.  jp  jj„y  respect  bo  taken  as  an  acceptance  of  the  work  or  release 

of  the  Contractor  from  responNihility  in  respect  thereof,  but  shall  at  the  con- 

clusion of  the  work  deliver  over  the  same  in  gool  order,  acconling  to  the  true  intent 
and  moaning  of  this  contract. 

Operations  may  be  28.  Iler  Majesty  shall  have  the  right  to  suspend  operations  from 
suspended.  ^j,^jj  ^q  jj^^  j^^  jj^y  particular  point  or  points  or  upon  the  whole  of 
the  works,  and  in  the  event  of  such  right  being  exercised  so  as  to  cause  any  delay  to 
the  Contractor  ,  then  an  extension  of  time  equal  to  such  delay  or  detention,  to  be  fixed 
by  the  Minister  of  Public  Works,  as  above  provided  for,  shall  be  allowed  to 

complete  the  contract,  but  no  such  delay  shall  vitiate  or  avoid  this  contract  or  any 
part  thereof  or  the  obligation  hereby  imposed  or  any  concurrent  or  other  bond  or 
security  for  the  performance  of  this  contract,  norshall  the  Contractor  bo  entitled  to 
any  claim  for  damages  by  reason  of  any  such  suspension  of  operations.     And  at  any 

time  after  operations  have  been  suspended  either  in  whole  or  part — 
Resumed.  such   operations  may  bo  again  resumed  and  again  suspended  and 

resumed  as  llor  Majesty  may  think  proper.  And  upon  the  Con- 
tractor receiving  written  notice  on  behalf  of  Her  Majesty  that  the  suspended  opera- 
tions are  to  be  resumed,  the  Contractor  shall  at  once  resume  the  operations  and  dili- 
gently carry  on  the  same. 

Appropriation  by  '^^-  ^'^^^'dd  the  amount  now  voted  by  Parliumont  and  applicable 
Parliament.  towards  payment  for  the  work  hereby  contracted  for,  be  at  anytime 

expended  previous  to  the  completion  of  the  works,  the  Minister  of  Public  Works  for 
the  time  being,  ma^'  givo  the  Contractor  written  notice  to  that  effect.  And  ur>on 
receiving  such  notice  the  Contractor  may,  if  think  fit,  slop  the  work — but  in 
any  case  shall  not  bo  entitled  to  any  payment  for  work  done,  beyond  the  amount 
voted  and  applicable  as  aforesaid — unless  and  until  the  necessary  funds  shall  have 
been  voted  by  Parliament  in  that  behalf.  And  in  no  event  shall  tho  Contractor  have 
or  make  any  claim  upon  llor  Majesty  for  any  damages  or  compensation  by  reason  of 
the  said  suspension  of  payment,  or  by  reason  of  any  delay  or  loss  caused  hy  tho 
stoppage  of  work. 


Spirituous  liquors. 


30.  The  Contractor  shall  not  permit,  allow,  or  encourage  tho 
sale  of  any  spirituous  liquors  on  or  near  tho  works. 


No  Sunday  labour.        31.  No  work  whatever  shall  at  any  time  or  piace  be  carried  on 
during  Sunday,  and  tho  Contractor  shall  take  all  necessary  steps  for 
preventing  any  foreman,  or  agent,  or  men  from  working  or  employing  others  on 
that  day. 

Chiif  Enffineer  to  32.  It  is  hereby  agreed,  that  all  matters  of  differenco  arising 
be  arbitrator.  between  the  parties  hereto,  upon  any  matter  connected  with  or 

arising  out  of  this  contract,  tho  decision  whereof  is  not  hereby  especially  given  to 
tho  Engineer, — shall  be  roforrod  to  the  award  and  arbitration  of  the  Chief  Knginoor, 
for  tho  time  being,  having  control  over  tho  works,  and  the  award  of  such  Engineer, 
shall  be  unal  and  conclusive  ;  and  it  is  hereby  declared  that  such  award  shall  bo  a 
condition  precedent  to  tho  right  of  tho  Contractor  to  receive  or  be  puiil  any  sum  or 
HuniH  on  account,  or  by  reason  of  such  matters  in  difference. 

33.  It  is  distinctly  declared  that  no  implied  contract  of  any  kind  whatsoever,  by 
or  on  behalf  of  Her  Majesty,  shall  arise  or  bo  implied  from  anything  in  this  contract 
coHtaincd,  or  from  any  position  or  situation  of  tho  parties  at  any  time,  it  being 
clearly  understood  and  agreed  that  the  express  contracts,  covenanti^  and  agreements 
herein  contained  and  made  by  Her  Majesty,  are  and  shall  be  the  only  contracts,  cove- 
nants and  agreements  upon  which  any  rights  against  Her  are  to  be  founded. 
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34.  This  contract  is  hereby,  pursuant  to  the  provisions  of  the  8th  section  of  tho 
Statute,  4l8t  Victoria  (1878),  chapter  5,  made  subject  to  the  express  condition  that 
00  member  of  the  House  of  Commons  of  Canada  shall  be  admitted  to  any  share  or 
part  of  such  contract,  or  to  any  benefit  to  arise  therefrom. 

Contract  mmj  be  35.  In  the  event  of  it  becoming  advisable  in  tho  interests  of  the 
cancelled.  public  to  suspend  the  work  hereby  contracted  for,  or  any  portion 

thereof,  at  any  time  before  its  completion,  and  to  put  an  end  to  this  contract,  tho 
Minister  of  Public  Works  of  Canada  for  the  time  being  shall  have  full  power  to  stop 
the  work  and  to  cancel  this  cf-ntract,  on  giving  due  notice  to  that  etVect  to  the  Con- 
tractor .  The  Contractor  ,  however,  will  oe  entitled  to  receive  payment  for  all 
sums  then  due  for  work  already  done,  materials  used  or  delivered,  or 
ready  to  be  used,  or  in  course  of  preparation,  together  with  such  rea- 
sonable compensation  as  will  cover  all  bond  fide  damages,  if  any,  resulting  therefrom, 
and  as  may  then  be  agreed  upon ;  or,  in  case  of  disagreement,  as  may  bo  dotorminod 
by  tho  official  Arbitrators  of  the  Dominion  of  Canada ;  it  being  understood,  however, 
that  no  compensation  will  be  allowed  to  or  claimed  by  the  Contractor  for  materials 
procured  for  the  works,  after  the  date  of  the  service  of  the  notice  above  referred  to, 
or  for  any  lose  of  anticipated  profits,  either  in  respect  of  tho  works  so  suspended  08 
aforesaid,  or  of  the  materials  then  procured  for  said  works. 

In  Witnkss  whereof,  the  Contractor  ha    hereto  set  hand 

and  seal  and  these  presents  have  been  signed  and  scaled  by  the  said  Minister,  and 
countersigned  by  the  Secretary  of  the  Department  of  Public  Works  of  Canada,  on 
behalf  of  Her  Majesty. 

Signed,  sealed  and  delivered  by  the  ) 
Contractor  in  presence  of  J 

Signed,  sealed  and  delivered  by  the 
Minister,  and  countersigned  by 
the  Secretary  of  Public  VVorks  in 
the  presence  of 


J 


GENERAL  SPECIFICATION  DATED  30tu  NOVEMBEK,  1878, 

FOB   TUB   CONSTBUCTION   OP    TUB    WoaK. 

Referred  to  and  declared  to  form  pcurt  oj  the  Contract. 


Worka  to  be 
covered  by  Oon 
tract. 


1.  This  specification  refers  to  all  works  of  construction  und 
materials  required  in  making  and  building  tho  railway  up  to  forma- 
tion level,  and  preparing  it  for  llio  pernianont  wa}-;  cumprining 
clearing,  close  cutting,  grubbing,  fencing,  excavation,  tunnelling,  draining,  ditching, 
foundation  works,  bridges,  culverts;  also  tracklaying,  ballasting,  and  all  other  works 
connected  with  the  construction  and  completion  ol'the  lino  of  railway,  to  which  iho 
Engineer  may  consider  this  specification  to  be  applicable  under  each  contract. 

CLEARINO,  ETC. 

OlMria^  in-  2.  The  clearing  is  embraced  in  the  contract  for   the   erection  of 

eluded  m  Contract  the  telegraph ;  but  in  tho  event  of  any  clearing  remaining  to  be 
for  TeleRrapb.  executed,  the  Contractor  for  grading  may  be  required  ond  directed 
to  do  it;  a  price  for  clearing  is  therefore  noce»)»ury. 

123—22 
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3.  Whore  the  railway  passes  through  wooded  sections,  the  land 
Width  of  olenring.  must  be  cleared  to  the  width  of  sixty-six  feet  on  each  side  of  the 
centre  line,  or  such  greater  or  lesser  width  as  the  Engineer  may  direct 

4.  The  clearing  ia  to  be  done  so  that  all  the  brush,  'ogs  and  other 
OlesrinK,  j^^g^  material  within  its  limits  shall  be  burned.  In  no  case  shall 
any  of  the  brush  or  logs  bo  cast  back  upon  the  adjacent  timber  lands;  they  must 
invariably  bo  made  into  piles  near  the  centre  of  the  space  to  bo  cleared,  and  there 
entirely  consumed.  All  orush  or  trees  accidentally  or  otherwise  thrown  into  the 
adjacent  woods,  must  bo  dragged  out  and  burned.  The  land  when  burned  must  bo 
leu  in  a  clean  condition. 

Olote  Gutting.  5.  Whore  embankments  are  to  be  formed  less  than  four  foot 

or  more  than  two  feet  in  height,  all  the  standing  timoer  and  stumps 
must  be  chopped  okwe  to  the  ground  wit^n  the  limits  of  t£e  embankment,  and 
burned. 


Orubbing. 


6.  Whei-o  excavations  will  not  exceed  three  feet  in  depth,  or 
embankments  two  feet  in  height,  all  stumps  must  be  grubbed  out, 
and  if  possible,  burnt;  those  that  will  not  barn  must  be  earned  beyond  the  limits  of 
the  cuttings  and  embankments,  where  directed,  and  there  piled.  Directions  will  be 
given  at  the  proper  time,  as  to  the  extent  of  ground  required  to  be  cleared,  close  out 
and  grubbod.  The  side  ditching  and  oft-take  drains  must  also  bo  grubbed,  but  no 
grubbing  will  be  paid  for  in  borrowing  pita. 


FKNOINQ. 


Fencing  "J.  The  fence,  wherever  required,  shall  be  a  strong,  well-built, 

heavy  farm  fence  of  approved  design,  thoroughly  secur^  by  stakes, 
riders,  posts  and  yokes,  or  other  moans  to  prevent  its  removal  by  gales  of  wind  or 
animals. 


OatM. 


Fencing  through 
cleared  land. 


8.  The  farm  gates,  when  i*equired,  will  be  light  and  strong,  of  an 
approved  design,  similar  to  those  on  the  Intercolonial  Hallway. 

9.  The  fencing  to  be  thoroughly  completed  through  all  the 
cleared  lands  and  wherever  it  may  be  dii-eoted  to  be  placed  by  the 
Engineer. 


aaADiNO. 


Time  of  com 
m  iicemeat. 


Widths  and 
■lopea. ' 


10.  In  woodland  the  grading  will  bo  coramonced  after  the  clear- 
ing, close  cutting  and  grubbing  required  is  completed  to  the  satisfac- 
tion of  the  Engineer,  and  the  Conti-actor  will  be  held  responsible  for 

all  damage  to  crops. 

11.  The  width  of  embankments  at  sab-grade  or  formation  level 
will  bo  17  foot.  The  width  of  cuttings  will  not  bo  less  than  22  feet. 
The  slopes  of  earth-work  will  bo  made  one  and  a-half  horizontal  to 

one  perpendicular.  In  rock  cuttings  the  slopes  will  be,  as  a  rule,  one  horizontal  to 
four  perpendicular.  In  cuttings  partly  oarth  and  partly  rock,  a  borm  of  six  feet 
shall  be  left  on  the  surface  of  the  rock.  The  widths,  slopes  and  other  dimensions 
above  defined  may  be  varied  by  the  Engineer  at  any  time,  to  suit  circumstances. 
And  the  contractor  shall  not  take  out  or  do  paid  for  rock,  nor  any  other  excavation 
beyond  the  slopes,  without  an  express  order,  in  writing,  fVom  the  Engineer.    In   the 

event  of  a  slide  in  a  rock  cutting  after  it  is  formed,  the  Contractor 
RemoTing  ilidei.     ^yjij  remove  the  debris,  and  be  paid  for  it  as  loose  rook  or  as  earth,  imj- 

cording  to  the  class  to  which  it  may  appear  to  the  Engineer  to 
belong. 
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MkterikU  in 
embankmeati 


12.  The  material  to  be  placed  in  tho  embankments  mast  be  ap- 
proved by  tho  Engineer,  and  in  placos  where  tho  natural  surAioo  of 
tho  ground  upon  which  the  ombankmont  Ih  to  i-ost  is  covered  with 
vegetable  matter,  which  cannot  be  burned  off  in  clearing,  and  which  would,  in  the 
opinion  of  the  Engineer,  impair  tho  work,  tho  same  must  bo  removed  to  his  ontiro 
I'Ogginn  Mroas  satislaction.  In  tho  event  of  tho  line  crossing  muskegs  or  morassos, 
miukegi  it  may  be  doomed  by  tho  FJnginoor  oxpodiont  that  a  platform  ot  logs 

shall  bo  formed  under  the  erabnnkiaont,  of  n-ach  width  as  will  extend  through  and  to 
about  six  feet  beyond  the  side  slopes,  and  of  such  depth  as  may  bo  required,  accoixiing 
to  the  height  of  embankment.  Tho  logs  to  range  from  G  inches  to  1.5  inches  diameter, 
and  must  be  laid  close  U^gethorand  covered  with  brush,  ^\l  sloping 
ground  covered  with  pasture  shall  be  deeply  plougiiod  over  the  baso 
of  the  embankments  before  the  latter  arc  commenced. 


Sloping  Ground. 


"Oombo." 


Off-uke  ditchM.  13.  In  level  prairie  sections  it  will  bo  necessary  to  excavate  off 

take  ditches  considerable  distances  to  the  right  or  loft  of  the  line. 
These  ditches  will  generally  be  required  in  the  lowest  ground,  where  the  material  is 
frequently  of  a  tough  nature  (locally  known  by  tho  name  of 
"Gumbo").  These  off-take  ditches  must  DO  of  such  widths  and  depths 
as  may  be  required  and  diroclod.  The  sides  shall  bo  sloped  one 
vertical  to  two  horizontal,  and  the  material  shall  be  cast  out  so  as  to  leave  a  norm  of 
at  least  six  feet  between  the  deposit  and  tho  top  of  tho  slopes.  A  so|)arato  price  for 
off-take  ditches  will  be  required  in  tho  tenders,  and  tho  quantities  shall  embrace  all 
excavation  in  connection  therewith,  beyond  the  limits  of  tho  railway  land. 

Dttder-dntins.  14.  Side-hill  ground  to  be  covered  by  embankment  shall  first  bo 

thoroughly  under-drained  as  the  Engineer  may  soe  expedient,  and 
all  cuttings  after  being  formed,  and  All  slopes  likely  to  bo  affoctod  by  wet  must  i  e 
similiarly  under-drained,  longitudinally  or  transversely,  or  both,  as  circ^m^>tanco^ 
may  seem  to  him  to  require.  Those  drains  will  bo  constructed  in  a  similar  way  to 
that  in  which  ordinary  land  drains  are  sometimes  made;  a  tronch  will  first  be  dug  to 
a  minimum  depth  of  four  foot,  and  in  tho  bottom  of  this  tronch,  four  or  five  cedar  or 
spruce  poles  about  two  inches  in  diameter  will  first  bo  laid  by  hand,  broaking  joint; 
over  the  ])oles  will  then  bo  placod  not  loss  than  throe  foot  of  small  brokon  stone,  not 
Ijirger  than  ordinary  road  metal  or  good  gravel  ballast,  over  which  will  bn  do|)osiled 
such  material  convenient  to  tho  place  as  Llio  Engineer  may  approve  of.  'i ho  Con- 
tractor must  find  all  tho  matoria!  required  in  those  drains,  do  all  tho  woi-k  described, 
and  remove  the  surplus  earth.  Those  drains  must  always  bo  made  with  a  suSicient 
longitudinal  fall  for  tho  easy  flow  of  tho  water,  and  thoroforo  thoy  may  in  level 
cuttings  be  deeper  atone  end  than  at  tho  othor,  but  tho  minimum  depth  will  bo  not 
less  then  lour  feet. 

Side  ditches. 


Oatchwatcr 
ditches 


16.  On  the  completion  of  tho  cuttings  and  tho  umlor-drains  pm. 
vided  for  in  last  clause,  ditches  for  tho  removal  of  surface  water  shall 
be  formed  along  each  side  at  the  bottom  of  tho  slopes,  acitonling  to 
directions  to  bo  given.  Gttl,ch-walor<litol)os  shall  also  bo  f<>rmo<l  some 
disUinco  back  from  tho  top  of  tho  slopos,  to  oxcludo  from  tho  excava- 
tion anj'  water  flowinsf  from  the  adjoining  lands;  tho  Contractor  shall  also  construct 
all  othor  drains  and  ditches  which  the  Engineer  may  doom  necessary  for  the  perfect 
drainage  of  the  Bailway  and  works. 

ro*d8,°etc.^''*''**'  ^®-  ^^^  "P®"  ditches  in  cuttings  or  elsewhere,  other  than  those 
referred  to  in  clause  1.3,  and  all  excavations  ro<[uirod  for  turning, 
making  or  changing  water  courses,  and  which  must  bo  executed  as  may  from  time 
to  time  be  directed,  will  bo  measured  up  and  paid  for  ns  excavation  accoi-ding  to  its 
class,  and  all  other  excavations  such  as  may  bo  required  in  tho  formation  of  jiublic 
roads,  or  in  borrowing  pits,  or  in  grading  depot  grounds,  turnouts  or  branches,  uud 
123—221 
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■0  maoh  of  ordinary  foundation  pits  for  bridges  and  uulverts  aa  are  not  under  the 
level  of  the  water,  shall  be  considered  as  a  necessary  part  of  the  excavation  for  the 
formation  of  the  roadway,  and  must  bo  executed  and  the  material  deposited  accord- 
ing to  the  directionb  of  tue  Engineer,  and  will  be  paid  for  at  the  same  rate  per  yard 
as  the  ordinary  excavation,  according  to  its  denomination.  In  ordinary  foundation 
Excaratlons  in  P'^>  whore  pumping  or  baling  bocoraos  necessary,  all  the  excavation 
foundationi.  under  water  level  snail  be  measured  and  reckoned  at  three  times  the 
price  of  earth  excavation  in  order  to  cover  the  extra  cost  involved. 

IT.  Excavation  will  be  classed  under  three  heads,  viz.:  Solid 
EzMTationi.         Rook,  Loose  Rock  and  Earth,  and  will  be  paid  for  according  to  the 

following  definitions : 

Solid  rock  ezca-  1^^-  -^^  stones  and  boulders  measuring  more  than  2*7  cubic  feet, 

ratioog.  and  ail  solid  quarry  rock,  shall  be  termed  Solid  Rock  Excavation. 

Loom  rock  exc»-  2nd,  All  large  stones  and  boulders  measuring  loss  than  27  cubic 

TatioDB.  (QQ^^  gpj  jjU  jQf,„Q  pQjjjj  ^iiother  in  situ  or  otherwise,  that  may  be 

removed  with  facility  by  hand,  pick  or  bar,  without  the  necessity  of  blasting,  shall 
be  termed  Loose  Rock  Excavation. 

3rd.  All  other  excavation  of  whatever  kind,  with  the  exception 
Earth  ezcaration.  ^f  ©ff-take  ditches  referred  to  in  clause  13,  shall  be  termed  Earth 
Excavation. 


Hani. 


18.  The  contract  price  for  ^hose  several  classes  of  excavation 
shall  be  taken  to  include  the  whole  cost  of  hauling,  except  only 
extreme  cases  which  may  involve  a  haul  of  more  th»".,i  twelve  hun£-ed  feet.  For 
every  hundred  feet  oi'haul  over  twelve  hundred  feet  and  up  to  twenty-five  hundred  feet, 
the  Contractor  will  bo  allowed  at  the  rate  of  one  cent  pr r  cubic  yai-d,  that  is  to  say : 
in  the  event  of  the  ha'il  being  in  any  case  twenty-five  Lundred  feot^  thirteen  centa 
per  vai-d  shall  be  added  to  the  schedule  rate,  which  will  be  the  maximum  allowance 
per  haul  in  any  case.    This  clause  shall  not  apply  to  ballast. 

Embankments  and  19.  The  embankments  must  be  made  to  such  sufScient  height 
cuttingi.  jjijjj  width  as  will  allow  for  the  subsidence  of  the  same,  and  both  cut- 

tings and  embankments  shall  be  left  at  the  completion  of  the  contract,  at  such 
heights,  levels,  widths  and  forms  as  directed  by  the  Engineer,  the  upper  surface  of 
the  banks  to  be  rounded  in  order  to  throw  off  the  water. 

Roanding  of  Rail-  20.  The  whole  of  the  grading  shall  be  carefully  formed  to  the 
**y'  levels  given,  and  the  roadway  in  cuttings  shall  invariably  be  rounded 

and  lofl  from  six  to  eight  inches  lower  at  the  sides  than  on  the  centre  line.  In  rock 
cuttings  it  will  bo  sufficient  to  form  a  water  channel  about  two  feet  wide  and  eight 
inches  deep  along  each  side.  All  materials  found  in  v.':'cavations,  whether  in  road- 
bod  cuttings,  ditches,  water  chaunols,  road  crossings,  borrowing  pits  or  elsewhere, 
must  bo  deiwsitcd  in  such  placos  an  the  Engineer  may  direct.  In  cases  where  the 
road-bed  excavations  arc  insufiiciont  to  form  the  embankments,  the  deficiency  shall 
Borrowing.  ^'^  supplied  by  widening  the  cuttings,  or  from  the  sides  of  the  roads, 

or  from  borrowing  pits,  but  no  material  shall  be  so  supplied  without 
his  concurrence,  and  not  until  the  cuttings  are  completed,  without  his  express  sanc- 
tion. All  borrowing  pits  shall,  if  required  by  the  Engineer,  be  dressed  to  a  good 
shape  and  properly  drained.  Where  material  to  make  up  embankments  is  taken 
from  the  side,  a  borm  of  at  least  ten  foot  from  bottom  of  slope  of  embankment  shall 
remain  untouched. 

y^j^jjjj  21,  Whore  the  excavation  in  a  cutting  exceeds  what  may  be 

required  to  make  the  embankments  of  the  specified  width,  the  Engi- 
neer may  direct  that  the  embankments  bo  increased  in  width  with  the  sui'plus 
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material,  and  when  this  is  done  to  his  satisfaction,  the  remainder,  if  any,  may  bo 
wnstotl ;  but  in  every  case  whore  either  borrowing  or  wasting  is  rosor led  to,  the 
materials  must  be  taken  and  deposited  as  ho  may  regulate  and  direct. 

Building  materials  22.  In  case  where  pitching  or  rip-rapping  will  bo  required  for 
in  excavations.  ^^^  pix)toction  of  embankments  contiguous  to  streams,  all  stone  suit- 
able for  this  work  found  in  excavations  may  be  removed  and  deposited  in  some  con- 
venient place  until  required,  and  all  goo<l  building  stone  which  may  bo  found  in  rook 
excavations  may,  with  tho  approval  of  I  ho  Engineer,  be  preserved  and  piled  along  the 
side  ot  the  line  as  directed.  But  any  material  so  found  and  used  will  not  bo  paid  tor 
twice,  the  quantity,  if  considerable,  will  form  a  deduction  from  tho  quantity  of  ex- 
cavation as  measured  in  tho  cutting. 


Rip-rap. 


23.  Eip-rap  work,  whenever  required  and  ordered  for  the  pro- 
tection of  slopes  of  ombunkmonts,  must  be  well  and  carefully  por- 
forn:  xl,  in  such  manner  and  of  such  thickness  as  may  bo  directed.  It  will  bo 
measured  and  paid  for  by  the  cubic  yard. 

Serrice  roada.  ^'*-  ^^^^  constructed  to  and  from  any  point  on  the  line  of  rail- 

way for  tho  convenience  of  the  Contractor,  for  the  conveyance  of 
material  or  otherwise,  must  be  at  his  own  risk,  cost  and  charges,  but  the  Contractor 
L^j  will  not  be  required  to  purchase  land  for  the  railway  track,  for 

branches  or  for  borrowing  pits. 


Road  crossings. 


25.  Wherever  the  line  is  intersected  by  public  or  private  roads, 
tho  Contractor  must  keep  open  at  his  own  cost  convenient  passing 

places,  and  he  shall  be  held  responsible  for  Keeping  all  crossings,  during  the  progress 
of  the  works,  in  such  conditions  as  will  enable  tho  public  to  use  them  with  perfect 
safety,  and  such  as  will  give  rise  to  no  just  ground  for  complaint.  Contractors  will 
be  held  liable  for  any  damages  resulting  from  negligence  on  their  part  or  that  of 
their  men.  At  all  public  roads  crossed  on  the  level,  the  Contractor  will  be  required 
to  put  in  two  substantial  cattle-guards  of  wood  of  such  dimensions  as  may  be  directed 
by  the  Engineer. 

26.  Whenever  any  material   is    met  with  in  the  excavations, 
which  the  Engineer  shall  consider  suitable  and  required  for  ballast, 

the  sameshall,  at  his  discretion,  be  reserved  for  that  purpose. 


Ballast 


Slips. 


27.  When  slips  occur  in  cuttings,  after  they  are  properly  formed, 
the  material  must  be  immediately  removed  by  the  Contractor,  tho 
slopes  re-formed,  and  such  precautions  adopted  as  tho  Engineer  may  deem  necessary. 
The  Contractor  will  bo  paid  for  the  removal  of  slips  as  already  provided  for. 


Working 
winter. 


in 


28.  In  tho  event  of  oai-th  excavation  being  proceeded  with  in  win- 
ter, no  snow  or  ice  must  bo  placed  in  embankments,  or  allowed  to  bo 
covered  up  in  them,  and  all  frozen  earth  must,  as  fur  as  practicable,  be  excluded 
fW>m  tho  heart  of  embankments. 


Contractor  to  fin-  29.  The  Contractor  shall,  before  the  work  is  finally  accepted, 
emban'kmenu''etc.^"''*'^  "P  cuttings  and  ombaiikmonts,  dress  and  drain  borrowing  pits 
'  when  required,  dross  slopes  to  the  required  angles,  repair  all 
damages  by  frost  or  other  causes,  and  complete  everything  connected  with  the  grad- 
ing of  the  road-bed,  bridging,  etc.,  in  a  croditoblo  and  workmanlike  manner,  in 
accordance  with  the  directions  and  to  tho  satisfaction  of  the  Engiaeer. 


Measurement  in 
exoaration. 


39.  The  measurement  of  quantities  shall  invariably  be  made  in 
excavation,  unless  in  special  cases,  if  any,  where  this  may  be  found 
impossible;  in  such  cases  the  Engineer  shall  determine  tlie  quantities  in  embank- 
ment, after  making  all  proper  allowances,  of  which  ho  shall  be  the  Judge. 


34* 


Priee  to  corer  31.  Tho  pricofl  ctipulntod  for  excavation  of  tht  sovoral  donomi- 

•Terjr  coniiD|ieiicy.ngjjy„„  jf,j,Q^I,jjy  ^Hjj  ,^|jg  p,.jp^j  for  haul   in  oxtromo  caHOS,  and  tho 

price  for  work  in  foundation  pit«  under  water  level,  »hall  be  the  total  priceH  for  ex- 
cavating, loadini(,  removing  and  de|H>8iting  all  the  material.  In  a  word,  the  rates 
and  prices  Htipulated  in  tho  contract  must  be  undorstoml  to  cover  every  contingency ; 
tho  lurniHhing  of  all  labor,  material,  power  and  plant ;  tho  cost  of  tiniuhing  up  cut- 
tinga  and  ombankmonls,  tho  droHsing  and  draining  of  borrowing  pita,  when  required  ; 
the  dresMing  of  Hlopos  to  tho  required  angle,  and  the  completing  of  everything  con- 
nected with  tho  grading  of  road-bed,  in  a  creditable  and  workmanlike  manner,  in 
accordance  with  tho  directionu  and  to  tho  HatiHfaction  of  the  Engineer. 


TUNN£LLINO. 


"  Line  Tnnneli 
•nd  "Stream 
Tunnels." 


32.  The  tunnelling  will  conHist  of  "  Lino  Tunnels"  and  "  Stream 
Tunnels;"  the  former  shall  bo  formed  to  an  exact  minimum  section 
hereafter  to  be  Airnished.  For  the  purpose  of  tendering,  the  sectional 
area  of  "Line  Tunnels"  shall  bo  cnlculatod  at  406  superficial  foot,  equal  to  15  cubic 
yards  to  the  lineal  foot  of  tunnel.  Tho  "  Stream  Tunnels,"  where  formed,  shall  bo  driven 
through  tho  solid  rock  which,  in  some  places,  forms  tho  sides  of  ravines,  they  must  be 
formed  in  tho  manner  to  be  pointed  out  in  each  case.  Open  cuttings  at  tho  end  will  bo 
excavated,  to  give  an  easy  now  to  the  water  ;  these  open  cuttings  may  bo  slightly 
curved,  but  tho  tunnels  proijor  must  bo  perfectly  straight  from  end  to  end,  witn  the 
sides  as  smooth  as  practicable.  The  up-stream  end  in  each  tunnel  must  generally  be 
one  foot  lower  than  the  bed  of  tho  stream  opposite,  and  they  must  be  driven  with  a 
roper  inclination.  Care  must  be  taken  to  leave  a  solid  pillar  of  rock  between  the  tun- 
nel and  the  side  of  the  ravine,  enuul  (except  in  special  cases^  to  not  less  than  about 
double  the  diameter  of  the  tunnel.  The  thickness  of  solid  rock  over  tho  tunnel  shall  be 
similarly  proportioned.  Tho  open  cuttings  which  form  the  outlets  and  inlets  of  tun- 
nels shall  DO  measured  and  paid  as  ordinary  excavation,  according  to  classification, 
the  material  excavated  from  thorn  to  be  placed  in  the  embankments  or  as  may  be 
directed.  Tho  tunnels  shall  be  paid  for  by  the  lineal  foot,  and  the  price  must  cover 
all  cost  of  pumping,  balinir,  draining,  &c.,  which  may  be  necessary.  The  tunnels 
required  will  be  of  the  following  dimensions: — 

Sectional  areaa.  Lineal  foot  of  TonneL 

Twenty-foot  Tunnels,  324  superficial  feet  equals  12  cubic  yards. 

Sixteen     "         do        216  "  '•  8  " 

Twelve     "        do        108  "  " 

Eight       "        do  54  "  " 

Six  "        do  27  "  " 


4 
2 
1 


TIMBER   STRDOTDBEB. 


33.  The  structures  for  the  passage  of  small  streams  may  be  built  of  the  most 
suitable  wood  to  be  found  in  tho  country.  Character  and  quality  to  bo  approved  by 
the  Engineer.  The  several  structures  are  intended  to  be  built  according  to  the  fol- 
lowing specification  and  tho  drawings  referred  to;  but  the  character  of  tho  designs 
may  be  changed  to  suit  circumstances. 

General  drawings.        ^'*-  General  diawings  No.    1   to  9,  inclusive,  show  tho  kind  of 
structures  to  be  erected  for  the  passage  of  the  smaller  streams  under 
the  railway. 

Drawing  No.  1,  for  embankments  2  feet  high. 


No.  2, 
No.  3, 
No.  4, 
No.  5, 
No.  6, 
No.  7, 
No.  8, 
No.  9, 


4 
6 
8 
10 
15 
20 
25 
30 
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Oeoenl  drkwing,  36.  No.  1  will  be  composed  of  two  bents  iVamod  together  in  the 

""•  manner  shown  in  tho  drawing,   having  cups  and   mud  sills   framed 

into  posts  and  braces,  and  pinned  us  shown.  Those  bonts  will  b«  placed  in  trenches 
— proviously  excavated — 11  foot  coiitro  to  centre,  und  at  least  5  foot  in  tho  ground, 
and  when  properly  lovollcd  as  to  grado,  lioiglit,  itc,  Iho  ourth  will  then  bo  firmly 
packed  around  them.  Those  bonts  will  bo  spunnod  by  stringers  Iti  inches  by  12 
inches,  and  bolted  by  f  inch  l)o]tM — with  wnshera — to  tho  caps.  Tho  bank  stringers 
will  be  12  inches  by  12  inches.  Tho  whole  thon  covered  by  ties  9  inches  by  8 
inches,  and  of  the  lengths  shown  on  the  plan. 

OeDenl  drawing,  .36.  No.  2  will  bo  simiiar^in  every  respect  to  No.  1,  except  as  to 

''*'•  height  of  bonts.     Soo  drawing. 

Oenoral  drawinfc,  37.  No.  3  will  bo  composed  of  four  bonts;  each  bent  will  hav« 

cap  and  mud-sill  12  inches  by  12  inches,  and  four  posts  12  inches  by  12 
inches,  and  two  braces  12  inches  by  12  inches,  ail  frnmod  together  and  pinned  in  the 
manner  shewn.  There  will  be  two  diagonal  brneos  of  9  inches  by  6  incnes  placed  in 
each  bent  in  tho  manner  shown,  and  bolted  to  the  frames  by  J  inch  bolts,  with 
washers  under  tho  heads  and  nuts  of  Iwlts,  seven  bolts  to  each  brace.  Trenches  will 
be  dug  for  the  reception  of  these  bonts  11  foot  centre  to  centre,  and  5  feet  doop,  and 
when  the  bents  have  boon  levelled  up  to  grade  height  and  placed  in  line,  tho  earth 
will  then  be  tamped  firmly  round  them.  Stringers  of  16  inches  by  12  inches  mnst 
be  provided  and  oolted  to  cap  by  f  inch  iron  bolts  with  washers.  The  bank  stringers 
will  be  12  inches  by  12  inches;  the  whole  structure  will  then  be  covered  with  special 
ties  9  inches  by  8  inches  as  shown. 

General  drawings,  38.  Nos.  4  to  9  will  be  similar  to  No.  3  already  described.  No. 
Kos.  4  to  9.  g  ^jii  jj^^g  gjjj  bents.  No.  1  eight  bonts.  No.  8  eight  bonts,  and  No.  9 

ten  bents,  and  they  will  increase  in  height  according  to  the  height  of  the  bank.  In 
cases  where  stringers  cannot  be  procured  long  enough  to  span  the  entire  number  of 
bents,  as  in  the  cases  of  Nos.  6,  7,  8  and  9,  then  the  stringers  may  be  joined  either  by 
butt-joint  or  corbels  rostingj  on  caps  or  be  allowed  to  overlap  each  other  on  caps,  all 
being  firmly  bolted  to  caps. 

Treit;..-work.  39.  Wherever  tho  circumstances  of  the  case  require  the  adoption 

of  Trestle  Work  in  lieu  of  ombankmonta,  the  same  shall  bo  erected  in  tho  moat  sub- 
stantial manner  in  accordance  with  tho  plans  and  specifications  of  the  same  to  bo 
furnished  from  time  to  time  by  the  Engineer. 

Pile  bridge!.  40.  Wherever  the  circumstances  of  the  case  require  tho  adoption 

of  Bridges  on  Piles,  they  will  bo  erected  accoi-ding  to  the  following  or 
another  approved  plan.  Tronohoa  will  first  bo  excavato<l  21  foot  centre  to  centre 
and  to  tho  depth  of  the  beds  of  the  streams.  Hach  bont  will  bo  composed  of  4  piles, 
driven  perpendicularly,  together  with  2  spur  piles,  as  shown  in  the  drawing.  The 
piles  are  to  measure  at  the  butt  or  larger  end  not  less  than  12  nor  more  than  17 
inches  in  diameter,  exclusive  of  bark.  They  must  bo  perfectly  sound  and  straight, 
and  be  of  such  lengths  as  circumstances  may  require.  Tho  piles  must  be  driven  by 
a  hammer  weighing  1,500  lbs.  or  upwards,  until  they  reach  perfectly  firm  ground. 
They  will  generally  be  tested  by  the  hammer  falling  30  feet  at  the  last  blow.  Car© 
must  be  taton  to  have  them  driven  truly,  so  that  the  caps,  waling  pieces  and  braces 
may  be  properly  framed  and  bolted  to  them.  The  spur  piles  must  bo  curve-pointed, 
so  that  aa  thoy  are  driven  they  will  gradually  come  into  their  placea  and  butt  against 
the  piles  and  be  bolted  to  the  same,  with  two  bolta  to  each  apur  pile.  Before  being 
driven  the  piles  must  bo  sawed  or  chopped  off  square  at  tho  butt,  and  tapored  to  a 
blunt  point  at  tho  smaller  end.  Should  there  appear  to  be  any  danger  of  splitting, 
the  heads  must  be  bound  with  iron  hoops,  and  if  noceasary  the  points  must  also  be 
properly  shod.  Tho  atringers  muat  be  double,  12  inches  by  16  inches,  bolted  together 
and  resting  on  corbels,  and  be  bolted  securely  to  corbels  and  caps.    Tho  stringers 
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mtiAt  1)0  of  an  lon^  longtim  hh  ]>oHHiblo,  nnd  to  bioak  joint  nUonmtely  inHido  and  out. 
Tho  bank  ntringors  will  bo  16  inchoH  by  12  inchoN.  Tbo  wholo  to  bo  covorod  by 
Bpocial  tios  9  inchos  by  8  inches  as  shown. 

BridgM.  41.  The  Railway  will   bo  Cftrriod  over  tho   larger  fltreamfl  by 

bridges.  Tho  abutmontH  and  piorx  will,  in  somo  cases,  he  built  of 
crib-work  filled  with  stone.  The  cribs  must  bo  constructod  in  the  most  substantial 
manner  of  tho  most  suitable  timber  to  bo  found  in  the  vicinity,  outside  timbers  to  be 
not  less  than  12  inches  square,  dove-tailed  at  the  ungles,  and  properly  pinned  with 
hardwood  pins  or  rog-bo'ts  of  iron,  us  tho  Engineer  may  direct;  the 
Bleri'ofcitb'work  *'*^  '"'*^'  '^"  of  suitable  round  timber,  dove-tailed  into  face  timbers  and 
'  pinned.  The  sloping  faces  of  tho  cutwaters  to  piors  must  bo  of 
sqaaro  timber  laid  with  one  side  in  tho  lino  of  the  rako  of  tho  cutwater,  and  bo  dove- 
tailed at  angles,  tho  two  faces  of  tho  cutwaters  will  thon  tMsshoathod  with  hardwood 
plank  3  inchos  thick,  well  fastened  to  tho  crib-work  with  spikes  of  rag-bolt«.  Tho 
wholo  of  tho  abutments  and  piers  to  bo  finished  in  aocordance  with  tbo  plans  and  to 
tho  satisfaction  of  the  Engineer. 

Bridira  guperitruo-  '*^'  Where  the  circumstances  of  the  case  require  the  adoption  of 
turcofwuud.  timber  bridges,  their  superstructure  will  bo  of  tho  most  improve* 
Howe  Truss  pattern,  built  of  pine,  with  white  oak  keys,  cast-ir^.  .^ 
prisms  pnd  wrought-iron  rods,  with  up-sot  ends,  tho  whole  to  be  first-class  material 
and  workmanshi)).  Detail  drawings  will  bo  prepared  during  the  progress  of  the 
work,  by  the  Engineer,  to  suit  each  span  or  oriago,  and  to  which  the  Contractor 
must  work.  These  bridges  must  be  exooutod  in  a  thoroughly  substantial  and  work- 
manlike manner,  and  shall  bo  completed  in  every  respect,  except  painting,  which 
will  not  be  included  in  th    present  contract. 

Bridge  lupcntraot-  43.  1  ^e  Government  reserves  the  right  to  substitute  and  furnish 
tare  of  iron.  iron  superstructures  for  bridges  in  lieu  of  timber,  and  to  take  such 

steps  as  may  be  doomed  best  for  placing  the  same  in  position.  In  the  event  of  this 
rignt  being  exercised  after  the  Contractor  has  incurred  expense  in  procuring  some  of 
tho  timber,  he  shall  not  be  entitled  toany  compensation  on  account  of  tho  substitution 
beyond  the  valno  of  tho  material  furnished  and  the  labor  expended  thereon. 


FOUNDATIONS. 


;■,  '1 


l'^ 


Depth  of  pita.  44.  Foundation  pits  must  be  sunk  to  such  depths  as  the  Engineer 

OoBer-dams.  j^^y  d^om  pr«por  for  the  safety  and  permanency  of  tho  structure  to 

bo  erected;  they  must  in  all  caftos  bo  sunk  to  such  depths  as  will  prevent  tho  struc- 
tures being  acted  on  by  frost.  The  material  excavated  therefrom  to  be  deposited  in 
embankment,  unless  the  Engineer  directs  otherwise.  For  ordinary  foundation,  the 
16tb  clause  is  referred  to.  In  the  case  of  piers  in  largo  rivers  or  lakes,  a  special  price 
must  be  given  in  the  tenders  for  coffer-dams  and  all  extra  expense  involved. 

MABONKT. 

SubBtltute  masonry  45.  In  order  to  prevent  delay  it  will  be  expedient  generally  to 
for  timber  work,  jj^jij  ^jjg  structures  in  tho  first  place  of  timber,  but  should  it  be 
Ckneral  character,  practicable  to  insert  structures  of  masonry  at  one  or  more  places 
without  interfering  with  the  progress  of  the  work,  and  it  appears 
expedient  to  do  so,  tho  Engineer  may  bo  authorized  to  substitute  masonry  for  wooden 
structures.  In  such  cases  the  work  must  bo  of  a  substantial  and  permanent  character, 
and  in  every  re8[)ect  equal  to  the  best  description  of  raanonry  in  Kailway  works. 

Wbvn  to  be  com-        46.  The  masonry  shall  not  be  started  at  any  point  before  tho 
mencea.  foundation  has  l)een  properly  prepared,  nor  until  it  ha.s  been  examined 

and  approved  by  the  Engineer,  nor  until  the  Conti-actor  has  provided  u  soffioient 
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uantity  of  proper  materials  and  plant  to  enable  tho  work  to  bo  procoudod  with  rogu- 
arly  and  systematically. 


Stone.  47.  The  stone  used  in  all  masonry  on  tho  line  of  railway,  must 

be  of  a  durable  chaructor,  lar^o,  wull  proiwn-lionod  and  w^ii  mlaptod 
for  tho  construction  of  substantial  and  pormaiionl  struuturoM.  I'mtits  toiidoriug  must 
satisfy  themselves  as  to  where  fitting  material  for  tliu  masonry  can  bo  most  con- 
veniently procurod. 

Bridge  mMonrjr.  48.  Bridge  masonry  shall  generally  bo  in  regular  courses  of  large 

well-shaped  stono,  laid  on  their  natural  bods,  the  l)ods  and  vortical 
joi.its  will  bo  hammor-drcMHcd,  ho  aH  to  forr.:  ■  irtor-inch  Joints.  Tho  vortical  joints 
will  bo  dressed  back  square  1»  inches,  the  bi  i  will  bo  dressed  porfoctly  parallel 
throughout.  The  work  will  bo  loft  with  tho  "  iii  rry  face  "  except  tno  outmdo  arrises, 
strings  and  coping,  which  will  bo  chisol-dresf  to. 

Oounei.  49.  The  courses  w       aot  bo  loss  thim  twelve  inches,  and  they 

will  be  arranged  in  preparing  f  "io  piuns  to  suit  tho  nature  of  the 
quarries,  courses  may  range  up  to  24  inches,  iiu-  'he  thinnest  courses  invariably  bo 
placed  t  wards  tho  top  of  the  work. 

Headen  and  60,  Headers  will  br  built  in  every  course  not  farther  apart  than 

•tretchen.  g  ^^^^  ^^^^  ^jjj  j^^^^  ^  length  m   lino  of  wall  of  not  loss  than  24 

inches,  and  they  must  run  back  at  least  throe  times  thoir  ''"^ight,  uiiloss  whon  tho 
wall  will  not  allow  this  p'-opction,  in  which  case  they  will  pass  I'  <  .i<;h  from  front 
to  back.  Stretchers  wiM  have  .\  minimum  length  in  lino  of  wall  of  30  inches,  and 
their  breadth  of  bed  will  at  least  be  1^  times  their  height.  Tho  vortical  joints  in  each 
course  must  be  arranged  so  as  to  overlap  those  in  the  course  bolow  10  inches  nt  least. 
The  above  dimensions  aro  for  minimum  coureos  of  12  inches,  the  projwrtion  wi!!  be 
the  same  for  thicker  courses. 

Qoohu.  61.  The  quoins  of  abutments,  piers,  &c.,  shall  bo  of  the  best  and 

largest  stones,  and  have  chiBc'  dr&rts  properly  tooled  on  the  upright 

arris,  from  two  to  six  inches  wide,  uccc>rdiug  to  tho  size  and  character  of  the  structure. 

Coping.  62.  CJoping  stones,  string  courses  and  cut-waters  shall  bo  neatly 

dressed  in  accordance  with  tno  plans  and  directions  to  be  furnished 
daring  the  progress  of  the  work. 

Bed  Btones  for  gir-        63.  The  bed  stones  for  girders  shall  bo  the  bast  descriptioa  of 
••  sound  stone,  free  from  drys  or  flaws  of  any  kind,  they  must  be  not 

less  than  12  inches  in  depth  for  tho  smaller  bridges,  and  eight  foot  superficial  area 
on  the  bed.  The  larger  oridgos  will  require  bod  stones  of  proportionatoly  greater 
weight;  these  stones  shall  bo  solidly  and  carefully  placed  in  position,  so  that  tho 
bridge  will  sit  fair  on  tho  middle  of  the  stones. 

Backing  and  bond.  64.  T^e  backing  will  consist  of  flat-bodded  stone,  well  shaped, 
naving  an  ..  oa  of  b^  equal  to  four  superficial  foot  oi  more.  Bxcept 
in  high  piers  or  abutments,  two  thickr\ossos  of  backing  stono,  but  not  more,  will  bo 
allowed  in  each  course,  and  thoir  joiiits  must  not  oxeood  that  of  tho  face  work.  In 
special  cases,  where  doomed  necessary  by  the  Engineer,  to  insure  stability,  tho  back* 
ing  shall  be  in  one  thickness;  the  beds  must,  if  necessary,  be  soabblod  ofT,  so  as  to 
give  a  solid  bearing.  No  pinning  will  be  admitted.  Between  tho  backing  and  face 
stones  there  must  be  a  good  square  joint,  not  exceeding  ono  inch  in  width,  and  tho 
face  stones  must  bo  scabblod  off  to  allow  this.  In  walls  over  three  feet,  in  thickness, 
headers  will  be  built  in  front  and  back  alternately,  and  groat  caro  must  bo  takon  in 
the  arrangement  of  the  jointa  so  as  to  give  perfect  bond. 
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Oalrert  masonry,  65.  Culvert  Masonry  shall  be  built  of  good,   sound,  large  flat- 

tiott.  ^'*^^'  bedded  stones,  laid  in  horizontal  beds.    It  may  be  known  as  Random 

or  broken  coursed  work.  The  stones  employed  in  this  class  of 
masonry  will  generally  be  not  less  in  ai-ea  of  bed  then  three  superficial  feet,  uor  less 
in  thickness  than  eight  inches,  and  they  must  be  hammer  dressed  so  as  to  give  good 
beds  with  half-inch  joints.  In  smaller  structures,  and  in  oases  where  stones  of  good 
size  and  thickness  cannot  bo  had,  they  may,  if  in  other  respects  suitable,  be  admitted 
as  thin  as  five  inches.    All  stones  must  be  laid  in  their  natural  beds. 


Headers  and 
alretcbers. 


built  in  the  wall,  from  front  and  back 
every  five  feet  in   line  of  wall,  and 


56.  Headers  shall  be 
alternately,  at  least  one  in 
fi-equently  in  the  rise  of  wall.  In  the  smallest  structures  headers  shall  not  be  less  than 
twenty-four  inches  in  length,  and  the  minimum  bed  allowed  for  stretchers  shall  be 
twelve  inches.  In  the  larger  structup-es  all  stones  must  be  heavier  in  proportion. 
Every  attention  must  be  paid  to  produce  a  perfect  bond,  and  to  give  the  whole  a 
strong,  neat,  workmanlike  finish. 

Coping  and  cover-         5^,  Wing  walls  will  generally  be  finished  with  steps,  formed  of 
^^'  sound,  durable  stone,  and  not  less  than  from  10  to  12  inches    thick, 

and  6  feet  superficial  area ;  other  walls  will  be  covered  with  coping  of  a  similar  thick- 
ness, and  of  seven  feet  or  upwards,  superficial  area.  These  coverings  will  be  neatly 
dressed  when  required,  and  as  may  be  directed.  The  walls  of  the  box  culverts  will 
be  finished  with  stones  the  full  thickness  of  wall,  and  the  covers  will  be  from  10  to 
15  inches  thick,  according  to  the  span;  they  must  have  a  bearing  of  at  least  12  inches 
on  each  wall,  and  they  must  bo  fitted  sufliciontly  cloae  together  to  prevent  the  earth 
from  falling  through. 

Arches,  lofeetgpac  68.f Arches  of  10  feet  span  and  upwards  will  be  constructed  of 
and  upwards.  atones  cut  so  that  when  laid,  their  beds  will  radiate  truly  from  the 
centre  of  the  circle,  the  depth  of  stones  will  of  course  vary  with  the  span,  but  will 
never  exceed  30  inches,  they  must  not  be  less  in  length  than  2*7  inches  and  they  must 
break  joint  10  inches ;  their  thickness  on  the  soffit  must  be  at  least  9  inches,  and  it 
will  be  dressed  to  the  circle.  All  the  stones  must  bedi  essed  to  the  full  depth  of  bed  so  as 
to  give  truly  radiated  joints  from  -j^  to  J  inch,  they  mast  be  set  without  pinning  of 
any  kind  and  the  end  joints  must  be  properly  squared.  Each  stone  to  be  full  beaded 
in  cement,  and  each  course  afterwards  thoroughly  grouted.  The  outer  ring  stones 
te  be  neatly  worked  with  a  chisel  draft  around  their  edges. 

Arches,  8  feet  span  59.  Arches  of  8  feet  span  and  underfihall  be  constructed  of  suitable 
and  under.  flat-bedded  stones  ranging  according  to  the  span  fVom  16  to  24  inches 

deep  and  with  a  minimum  length  of  from  16  to  24  inches,  and  6  to  6  inches  in  thick- 
ness on  the  soffit ;  they  must  invariably  extend  through  the  entire  thickness  of  the 
arch.  Each  stone  to  be  well  and  closely  fitted  so  as  to  give  half  inch  joints  and  to 
break  joints  with  its  fellow  7  to  9  inches.  The  whole  must  be  laid  in  thin  mortar  and 
each  course  must  be  well  grouted  immediately  after  being  laid.  The  outer  arch  stones 
to  be  as  neai-ly  uniform  in  ddpth  as  possible,  of  large  size  and  neatly  incorporated 
with  the  perpendicular  face  of  the  masonry.  The  koy  stones  to  be  10  or  12  inches 
on  the  somt,  to  have  a  chisel  draft  ai'ound  their  edges,  and  to  project  beyond  the 
face  of  the  wall  2  or  3  inches. 

Oement  to  be  used.        60.  All  arches  shall  be  built  in  cement,  and  before  being  covered 
with  earth  or  the  centering  removed  they  must  bo  thoroughly 
flushed  on  the  back,  levelled  up  and  rounded  to  a  moderately   even  and  smooth 
surface  with  the  same  material. 

Oenterini;.  61.  Centres  of  arches  must  in  all  cases  be  well  formed,  of  ample 

strength,  securely  placed  in  position,  and   in   every  roapect  to  the 

satisfaction  of  the  Engineer.    The  ribs  must  not  be  placed  farther  apart  than  throe 
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feet  in  any  case.  The  laggings  shall  be  cut  to  a  scantling  of  tkrce  inches  square. 
The  supports  of  centres  shall  be  substantial  and  well  constructed,  and  thoy  must  be 
provided  with  proper  wedges  for  easing  centres  when  required. 

62.  Structures  having  more  than  one  arch  shall  bo  provided  with  as  many  centres 
as  the  Engineer  may  deem  proper,  and  in  no  case  shaU  tiio  centres  bo  struck  without 
his  sanction. 


Oentering  and 
BoaffoldiDg. 


63.  Centering  and  scaffolding  of  all  lands  shall   bo  provided  by 
the  Contractor,  and  the  cost  included  in  the  price  for  masonry. 

Paving.  64.  The  bottoms  of  culverts  will  bo  paved  with  stones  set  on  edge, 

to  a  moderately  even  face,  packed  solid,  the  iutorsticos  being  also  well 
packed.    The  paving  will  be  from  12  to  16  inches  deep. 

Dry  Hasonry.  66.  Masonry  shall  bo  formed  dry  or  laid  in  mortar  as  circumstances 

may  determine.     In  dry  masonry  special  regard  must  be  paid  to  the 
stone  being  massive  and  well  proportioned. 

66.  Mortar  shall  be  of  Hydraulic  lime  or  cement,  and  common 


Mortar. 


Cement. 


lime. 


6*7.  Hydraulic  lime  mortar  will  be  used  unless  otherwise  directed 
in  building  all  masonry,  from  the  foundations  up  to  a  line  two  feet 
above  the  ordinary  level  of  the  stream.  It  will  bo  used  also  in  turning  arches, 
in  laying  gii-der  beds,  coping,  covering  of  walls  generally,  in  lipping 
and  in  pointing.  The  hydraulic  lime  or  cement  must  be  fresh  ground,  of  the  best 
brand,  and  it  must  be  delivered  on  the  ground,  and  kept  till  used,  in  good  order. 
Before  being  used,  satisfactory  proof  must  be  afforded  the  Engineer  of  its  hydraulic 
properties,  as  no  inferior  cement  will  be  allowed. 

Oommon  lime.  68.  Common  lime  mortar  must  be  made  of  the  best  common  lime 

and  will  be  employed  in  all  masonry  (except  dry)  where  cement  is  not 
directed  to  be  used. 

Mortar,  how  made.  69.  Both  cement  and  lime  must  bo  thoroughly  incorporated  with 
approved  proportions  of  clean  lurgo-gruined  sharp  sand.  The  general 
proportions  may  be  one  part  of  lime  to  two  parts  of  sand,  but  this  may  bo  varied 
according  to  the  quality  of  the  lime  or  cement.  Mortar  will  bo  only  made  as  required, 
and  it  must  be  prepared  and  used  under  the  immediate  direction  and  to  the  satisfaction 
of  an  Inspector,  by  the  Contractor's  men,  failing  which  the  Inspector  may  employ 
other  men  to  prepare  the  mortar,  and  any  expense  incurred  thereby  shall  bo  borne 
by  the  Contractor.  Grout  shall  be  formed  by  adding  a  sufficient  quantity  of  water  to 
well  tempered  and  well  proportioned  mortar. 

Grouting.  70    When  mortar  is  used,  every  stone  must  be  set  in  a  fiill  bed 

and  beaten  solid ;  the  vortical  joints  must  be  flushed  up  solid,  and  every 
course  must  be  perfectly  level  and  thoroughly  grouted. 

Lipping.  71.  In  all  walls  built  in  common  lime,  the  exposed  faces  will  have 

a  four-inch  lapping  of  cement. 
Pointing  and  pro-  72.  All  masonry  must  be  neatly  and  skilfully  pointed,  but  if  done 
tectlonln  winter.  (jyjQf  gg^Q,,  or  if  frofnanv  otiier  cause  it  may  require  repointing 
before  the  the  expiration  of  the  contract,  the  Contractor  must  make  good  and  complete 
tho  same  at  his  own  cost.  Work  loft  unfinished  in  the  autumn  must  bo  properly  pro- 
tected during  the  winter  by  the  Contractor,  at  his  risk  and  cost. 

Puddle  wftU.  73.  A  puddle-wall,  at  least  two  feet  thick,  extending  from  end  to 

end  of  the   masonry,  and  from  the  bottom  to  the  top  must  bo  made 
between  the  back  of  the  dry  masonry  and  tho  embankment. 


Punning 
ing. 


and 


fill-  ^4.  After  the  masonry  of  a  structure  has  been  completed  for  a 
period  of  four  or  five  weeks,  the  formation  of  the  embankment  around 
it  may  be  proceeded  with.  The  earth  must  be  carefully  punned  in  thin  layers  around 
the  walls,  and  in  this  manner  the  filling  must  be  carried  up  simultaneously  on  both 
sides.  The  Contractor  must  bo  extremely  careful  in  forming  the  embankments  around 
culverts  and  bridges,  as  he  will  bo  hold  liable  for  any  damages  to  the  structures  that 
may  arise.  The  punning  must  bo  carefully  attended  to,  and  the  whole  filling  must 
invariably  be  done  in  uniform  courses  from  the  bottom  to  the  top  of  the  embankment, 
without  loading  one  side  of  the  masonry  more  than  another. 

TEACK-LAYING  AND  BALLASTING. 

"76.  The  work  of  Track-laying  and  Ballasting  will  embrace  all  engines,  cars,  and 

f)lant,  (unloss  otherwise  provided  in  the  contract),  and  all  labor  and  tools  required  for 
onding,  unloading  and  distributing  rails,  joint-fastenings,  spikes,  points  and  crossings, 
and  sleepers  or  cross-ties ;  laying,  lifting,  centreing,  lining  and  surfacing  the  track; 
also,  for  making  roads  to  ballast  pits  and  laying  all  service  tracks;  for  getting, 
loading  and  unloading  the  ballast,  placing  the  same  in  the  road  bed  and  trimming 
it  up.  At  the  close  of  the  contract  an}'  engines  and  platform  cars  which  may  be  con- 
sidered by  the  Engineer  tit  for  further  use,  may  be  transferred  to  the  Government  on 
the  valuation  of  the  Engineer. 

Material  furnished  76.  The  Government  will  furnish  to  the  Contractor  rails,  joint 
by  Gsvernmeni.  fastenings,  spikes,  points  and  crossings,  switch  gear,  and  switch 
frames. 


TBAOK-LATINQ. 


Distribution  of 
material. 


77.  The  rails,  joint-fastenings,  spikes,  points,  and  crossings,  switch 
gear  and  frames,  will  be  delivered  by  the  Government  to  the  Con- 
tractor at  places  to  be  indicated,  Irom  whence  they  shall  be  distributed  by  the 
Contractor. 


Track-laying.  78.  Track-laying  shall  include  the  supplying,  fhrnishing  and  lay- 

ing plank,  including  spikes  for  the  same,  on  public  and  private  road 
crossings,  distributing  lails,  rail  fastenings,  spikes,  points  and  crossings,  ties,  laying 
the  same  on  main  track  and  sidings,  and  centreing,  lining  and  surfacing.  Track- 
laying  will  be  paid  for  by  the  lineal  mile  of  6,280  feet. 

Gauge.  79.  The  rails  shall  be  laid  to  a  gauge  of  4  feet  8J  inches  clear 

between  the  rails,  and  they  shall  be  well  and  carefully  fastened  at  the 
joints,  which  must  be  near  as  possible  opposite  each  other  and  on  the  same  tie ;  special 
care  must  bo  taken  at  points  and  crossings  to  have  the  rails  laid  to  a  tight  gauge,  the 
rails  must  bo  full  spiked  and  on  curves  the  outer  rail  shall  be  elevated  (unless  otherwise 
directed),  according  to  the  degree  of  curvature  as  follows,  that  is  to  say,  on  one  degree 
curves  0.06  feet,  on  two  degree  curves  0.10  foot,  on  three  degree  curves  0.15  feet,  aud 
on  four  degree  curves  0."^0  feet.  The  rails  shall  be  handled  with  great  care,  and  before 
being  run  over  by  either  engine  or  cars,  shall  be  full  sleopored  and  surfaced.  Every 
precaution  shall  be  taken  to  prevent  them  getting  bent  during  the  progress  of  the 
Dallasiing. 

Sleepers.  80.  The  sleepers  or  cross-ties  must  be  of  approved  sound  timber, 

smoothly  hewu,  tree  from  all  score-hacks,  and  chopped  or  sawn  square 
at  the  ends,  8  foot  long,  flatted  on  two  opposite  sides  to  a  uniform  thickness  of  six 
inches,  the  flatted  surface  being  not  less  tnan  six  inches,  on  either  side,  at  the  small 
end.  They  must  bo  placed  as  nearly  as  possible  at  uniform  distances  apart,  and  at 
right  angles  to  the  rails,  in  such  a  manner  that  about  twenty-five  per  cent,  of  the 
length  of  the  rail  shall  have  a  bearing  upon  the  surface  of  the  Bleepors.    "Joint 
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sleepers  "  must  have  both  an  upper  and  under  surface  bearing,  at  their  smallest  end, 
of  at  least  eight  inches. 

Sleepers  under  81.  When  the  Sleepers  are  provided  under  a  separate  contract 

aeparftte  contract,  f^^^  ^jj^  Track-laying  and  Ballasting,  the  Contractor  for  the  latter 
shall  take  delivery  of  them,  in  the  position  and  at  the  points  in  which  they  aro 
received  by  the  Government  Inspectors. 

Sidings.  82.  The  Contractors  shall  lay  all  sidings  and  put  in  all  points  and 

crossings   complete,   embracing  wing  and  jack  rails,  head   blocks, 
switch  and  signal  frames,  and  geai-ing. 

Contractors  res-  83.  The  Contractors  shall  remove  from  the  track  and  straighten 

teriais'furniBned   ^^^  ^®"*'  ^^^  damaged  rails,  and  make  good  all  injuries  done  before 
by  Ooyernment.    the  works  aro  finally  accepted ;  and  farther,  they  will  be  held  respon- 
sible for  all  materials  provided  for  them,  and  give  a  receipt  for  the  same 
upon  taking  delivery. 


BALLASTINa. 


Ballast  pits. 


84.  The  land  for  ballast  -pHa  and  approaches  thereto  will  be 
furnished  by  the  Government  and  approved  by  the  Engineer.  In 
selecting  land  for  the  purpose,  a  preference  will  always  be  given  to  those  pointd 
where  the  best  material  can  be  procured,  having  due  regard  to  the  convenience  of 
the  Contractors.  During  the  working  of  any  pit,  should  the  material  be  found  unfit 
for  ballasting,  the  Engineer  shall  have  power  to  compel  the  Conti'actors  to  close 
such  pita  and  open  others. 

Distribution  of  85.  The  surface  of  ballast  pits  shall  be  stripped  of  soil  where 

"lift*"  ^^^  *""  ^^''"^  exists,  and  no  material  whatever  shall  he  placed  on  the  road-bod 
but  good  clean  grave!,  free  from  earth,  clay,  loam  or  loamy  sand  ;  no 
large  stones  shall  be  allowed.  The  maximum  size  of  gravel  must  not  be  greater  in 
diameter  than  three  inches.  In  unloading  the  ballast,  the  train  must  be  kept  work- 
ing to  and  fro  so  as  to  thoroughly  mix  the  difi'erent  qualities  of  ballast,  until  a 
suflicient  quantity  is  deposited  for  the  first  "  lift."  The  track  must  then  be  raised 
80  that  there  will  be  an  average  depth  of  six  inches  beneath  the  sleapers,  and  the 
ballast  must  be  well  beaten  and  packed  under  and  around  them.  As  the  raising  pro- 
ceeds, the  end  of  the  lift  shall  extend  over  not  loss  than  three  rail  lengths,  and 
before  trains  are  allowed  to  pass  over  the  inclined  portion  of  the  track,  it  must  be 
made  suflicicutly  solid  to  prevent  bonding  the  rails,  or  twisting  the  rail-joints.  After 
the  lift,  the  track  shall  be  centred,  lined,  topped,  surfaced  and  trimmed  off  to  a  proper 
form  and  width. 

Full  ballast.  86.  In  the  event  of  full   ballasting   being  required,  a  second 

"lift"  must  bo  made,  in  the  same  manner  and  with  the  same  pro- 
cautions  as  required  for  the  first  ■'  lift,"  in  order  to  sociiro  a  uniform  tiiicknoss 
of  12  inches  under  the  sleopors.  In  wot  cuttings  the  Engineer  shall  have  power 
to  direct  a  greater  thickness  of  ballast,  should  it  bo  deemed  necessary. 

87.  Whenever  the  work  is  sufliiciently  advanced  to  admit  of  trains  using  the 
lino  for  Public  Traffl'i,  it  will  bo  in  the  power  of  the  Government  to  regulate  the  run- 
ning of  all  trains,  so  as  to  ensn'  >  safoty  and  interfere  as  little  as  ])os8ible  with  the 
traffic. 


Public  and  private 
road  crossinKa- 


88.  The  ( 'ontractors  shall  keep  all  public  and  private  road  cros- 
sings in  a  safe  and  serviceable  condition  during  the  progress  of  tho 


work,  leaving  them  well  and  properly  plunked  inside  and  outside  of  the  rails,  as  may 
be  directed  by  the  Engineer,  and  gravelled  to  a  depth  of  at  least  ten  inches  for  a  dia* 
tance  of  fifty  f«et  on  both  sides  of  tho  track. 
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Completed  track.  89.  Tho  track  shall  bo  loffc  bv  the  Contractors  with  everything 

complete,  and  well  surfaced.  The  ballast  shall  be  dressed  off  to  the 
form  required,  and  the  whole  shall  be  executed  according  to  the  direction  and  to  the 
approval  of  the  Chief  Engineer,  or  other  officer  duly  appointed. 


Haniier  of  pay' 
ment. 


90.  The  Contractor  shall  be  paid  by  the  cubic  yard  for  all  ballast 
put  into  the  track,  the  measurement  to  be  made  in  the  pit  or  e'.cava- 
tion,  and  the  price  per  cubic  yard  to  cover  tho  cost  of  laying  tracks  to  the  pit,  strip- 
ping the  ground,  excavating,  handling,  hauling,  putting  the  oallast  on  the  i-oad-bed, 
and  neatly  trimming  it  off  to  the  proper  form. 


msoELLANXons. 


Acceptance  of 
tenders. 


Day's  labor  work.  91.  If  any  woj-k  or  service  be  required  to  be  done,  which,  in  the 
opinion  of  the  Engineer,  does  not  come  within  the  class  of  work  to 
be  measured  under  the  contract,  he  shall  bo  at  liberty  to  direct  the  Contractor  to 
perform  the  same  by  day's  labor,  and  tho  Contractor,  when  required  by  him,  shall 
supply  such  force  as  the  Engineer  may  direct,  and  tho  Contractor  shall  perform  such 
worK,  and  ho  shall  be  paid  tho  reasonable  and  actual  wages  of  such  force  as  ascer- 
tained by  time-keeper  and  pay-sheet,  together  with  fifteen  per  cent,  for  the  use  of 
tools  and  profit.  The  Engineer  shall  be  at  liberty  to  discharge  any  bad  or  unsuitable 
workmen  who  may  be  placed  at  day's  labor  work,  and  the  work  so  performed  shall 
be  subject  to  his  approval  bef»./re  payment  thereof. 

92.  No  Tender  will  be  entertained  unless  on  one  of  the  printed 
forms  prepared  for  the  purpose,  and  with  the  Schedule  of  Quantities 
therein  correctly  priced  and  accurately  moneyed  out ;  nor  unless  an  accepted  Bank 
Cheque,  or  other  available  security  of  such  amount  as  may  be  required,  accompanies 
the  Tender,  which  shall  be  forfeited  if  the  party  and  sureties  tendering  decline  or  fail 
to  enter  into  tho  Contract  for  tho  works  and  Sureties'  Indenture  when  called  upon  to 
do  so,  upon  the  tender  being  accepted.  In  the  event  of  a  tender  not  being  accepted, 
the  Cheque  or  other  security  will  be  returned. 

Deposit.  93.  For  the  due  fulfilment  of  the  contract,  satisfactory  security 

will  be  required,  cither  by  deposit  of  money,  or  ite  equivalent  valuo 
at  current  rates  of  public  securities,  or  bank  stock,  to  the  amount  of  five  per  cent, 
on  the  bulk  sum  of  the  contract,  of  which  the  sum  sent  in  with  tho  Tender  will  be 
considered  a  part,  or  by  such  other  security  as  the  Minister  of  Public  Works,  for  tho 
time  being,  of  the  Dominion  of  Canada,  may  approve  of}  and  all  costa  and  expenses 
incurred  in  respect  of  any  security  offered  oy  the  Contractor,  whether  in  investi- 
gating the  title  of  same,  preparing  instruments,  obtaining  valuation  or  otherwise, 
shall  be  paid  by  the  Contractor,  whether  such  secui-ity  be  appi-oved  of  or  not. 

Sureties.  94.  'Po  each  tender  must  bo  attached  tho  usual  signatures  of  two 

responsible  and  solvent  persons,  residents  of  the  Dominion,  willing  to 
become  sureties  for  the  carrying  out  of  the  contract. 

Contract.  95.  The  person  or  persons  whoso  tender  is  accepted  shall  oxoonte 

Suretie's  inden-  at  once  a  contract  under  seal,  similar  in  its  provisions  to  the  form  of 
*""•  Indenture  hereto  annexed,  and  it  will  be  assumed  that  partias  tender* 

Time.  ing  have  made  themselves  perfectly  familiar  with  its  contents  ;  ard 

further,  may  contain  such  special  provisions  as  tho  Minister  of  Public  Works  for  t  > 
Dominion  of  Canada  may  detormino,  and  the  surety  or  sureties  for  the  Contractor 
shall  also  execute  at  tho  same  time  an  Indenture  similar  in  its  provisions  to  the  form  of 
Sureties'  Indenture  annexed  to  the  said  form  of  Contract,  and  containing  auch  special 
provisions  as  the  said  Minister  may  determine. 
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96.  The  works  are  to  bo  commenced  and  proceeded  with  as  soon  as  practicable 
after  the  pei-son  or  persons  whose  "Tender"  may  bo  accepted,  shall  have  enlorod 
into  the  contract. 


SANDFOED  FLEMING, 

Enffineer-iif  Chief. 


Canadian  Paoifio  Railway  Officb, 

*  Dkpabthent  of  Public  Works, 

OiTAWA,  30th  November,  1878. 


*  The  fore(,oinK  is  the  Oeneral  Specification  and  Form  of  Oontract  adopted  in  Kovember,  1878. 
The  Department  of  Public  Works  was  then  undtTided.  Since  Ist  October,  1879,  when  a  division  of 
the  Department  took  place,  the  words  "RailwayB  and  Canals"  have  been  substitated  for  "  Public 
Works,''  wherever  they  occar. 
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APPENDIX  No.  22. 
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LIST  OF   OONTKACTS  AND   8UHMART  OP  PATHENT8  MADE  ON  ACCOUNT  OP  WORK  DONK   UP 
TO  3l8T  lEOSHBER,  1879,  AND  APPROXIMATE  ESTIMATE  OP  EXPENDITURE  INVOLVED. 


I 

g 


& 


1 

2 

3 

4 

S 

6a 

6 

7 

8 

9 
10 
U 
12 

.3{ 

»( 

16 
16 
17 
18 
19 
20 
21 


Name  of  Contractor. 


Sifton,  Glass  &  Oo. > 

Richard  Faller 

F.  J.  Barnard «..., 

OliTcr,  Daridson  k  Oo » « 

Joseph  Whitehead > 

Joseph  Whitehead 

Ouest  &  Oo > 

Bbbw  Vale  Steel,  Iron  and  Ooal  Oo 

Mersey  ISteel  and  Iron  Oo ~. 

West  Oumberland  Iron  and  Steel  Oo 

West  Oumberland  Iron  and  Steel  Oo 

Naylor,  Benzon  ft  Oo 

Hon.  A.  B.  Foster.      

Sifton  k  Ward 

Purcell&Ryan / 

Sifton  A  Ward „ 

Joseph  Whitehead  (Oompleting  Oontract  No.  14).. 

Joseph  Whitehead 

Oanada  Oeutral  Railway  Oo 

Anderson,  Andeuon  k  Oo 

Red  Rirer  Tran'-nortation  Oo 

Hoses  Ohevrette 

Uerchants'  Lake  and  Rirer  Steamship  Oo 

Patrick  Kenny 


Carried  forward  c 


■•I  MtMtVNat**!.**** 


Amonnt  Paid. 


9  ots. 
n6,100  40 
128,766  66 
41,900  00 
217,026  82 
208,163  00 
141,800  00 
280,668  76 
264,177  08 
1,066,842  29 

306,681  88 

266,062  30 

41,000  00 

31^,200  87 

18,778  64 

633,480  00 

*   91,730  00 

1,821,210  00 

663,715  00 

61,462  96 

213,928  24 

1,600  00 

M7,126  28 

8,782  11 


6,849,981  83 


Probable 
Amonnt 
inTolred. 


$  ots. 
146,020  00 
197,363  00 
413,217  00 
268,060  00 
208,163  00 
161,124  97 
280,668  76 
264,177  0« 
1,066,842  29 

306,681  88 

266,062  36 
41,000  00 

313,200  87 
18,778  64 


110,000  00 

2,526,000  00 

1,440,000  00 

61,462  96 

218,660  00 

1,600  00 

67,126  28 

8,782  11 


VOEK  DONB   XJP 
I  INVOLVBD. 


Probable 
Amount 
inTolred. 


I  ots. 
146,020  00 
197,363  00 
413,217  00 
268,060  00 
208,163  00 
161,124  07 
280,668  76 
264,177  0« 
1,066,842  29 

306,681  88 

266,062  36 
41,000  00 

313,200  87 
18,778  64 

110,000  00 

2,526,000  00 

1,440,000  00 

61,462  96 

218,660  80 

1,600  00 

67,126  38 

8,782  11 


I 
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Sn)ni4RT  of  Paymonts  made  on  account  of  Work  done  up  to  3l8t  December,  1879, 
&c. — Canadian  Pacific  Railway — Continued. 
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o 

u 

O 

6 


V^2 

33 

34 

26 

26 

27 

28 

29 

30 

31 

32 

33a 

33 

34 

36 

36 

37 

38 

39 

40 

41 

41 

43 

44 

48 

46 

47 

49 


Xnnies  of  Contractors. 


Brought  forward . 

Holcomb  k  Stewart 

Sifton  *  Ward > 

OliTcr,  Darid»on  k  Co 

Pnrcell  k  Ryan 

James  Isbe^ter 

Mercbanta'  Lake  and  River  Steamabip  Co.. 

Red  Rirer  Transportation  Co 

Cooper,  Fainnan  k  Co 

Robb  *  Co 

PaUntBoltandNntCo 

Cooper,  Fairman  k  Co 

IjeMaj  k  Blair 

EaTanagh,  Uurpby  k  ITppor 

Nortb-Weit  Transportation  Co 

Cooper,  Fairman  k  Co 

William  Robinson 

HeneTi  Charlebois  k  Hood 

Edmond  Ingalls... 

Jobn  Irring , 

Qooin,  Murphy  k  Upper. 

Pnrcell  k  Co ~ 

UanniDK,  Macdonald,  McLaren  k  Co 

Joseph  Upper  k  Co 

West  Cumberland  Lon  and  Steel  Co 

Barrow  Haematite  Steel  Co 

Ebbw  Vale  Steel,  Iron  and  Coal  Co 

?atent  Bolt  and  Nut  Co 

Jbha  Ryan 


123—23 


Carried  forward 


.\rauiint  paid. 


$     cts. 
6,849,981  33 

S,850  00 
14,648  14 

3,626  10 

1,346,100  00 

35,431  00 

89,060  00 


Probable 
Amount 
inToWed- 


S     oU. 


6,860  00 

14,648  14 

3,626  10 

1,400,000  00 

33,431  00 

89,060  00 


8,(32  90 
16,160  00 
6,800  69 
13,737  50 
17,730  45 
91,600  00 

110,400  44 
23,880  OO 
66,700  92 
11,000  00 
3,466  85 
9,660  00 
24,C00  00 

445,300  00 
90,100  00 


50,064  74 
37,844  69 
37,072  28 
2,277  60 
13,030  00 


8,532  90 

16,160  00 

6,800  69 

13,737  60 

17,730  45 

202,653  60 

110,400  44 

23,880  00 

69,491  92 


3,466  85 


33,786  00 
2,300,196  00 
4,130,707  00 


9,420,344  63 


60,064  74 

37,844  69 

37,973  28 

3,<19  71 

600,600  00 
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SuuvAaT  of  Payments  made  on  account  of  Work  done  up  to  Slst  December,  18*79, 
&c. — Canadian  Pacific  Railway — Continued, 


o 


o 


40 
60 
61 
62 
63 
64 
66 
66 
67 
68 
69 
60 
61 
62 
63 
64 
66 
66 
67 


Names  of  CoDtractora. 


Broaght  forward ., 

Richard  Cickion 

Miller  Brothers  k  Mitchell 

Oominioa  Bolt  Co^ 

North- Weat  Tnoaportation  Co 

Barrow  Hosmatite  Steel  Co ^  

Oueat  A  Co 

Weat  Cumberland  Iron  and  Steel  Co 

Rellogg  Bridge  Co 

Truro  Patent  Frog  Co 

W.  Hazlehurat 

Whitehead,  Rutlan  k  Ryan 

Andrew  Onderdonk „ 

Ryan,  Goodwin  k  Co 

Andrew  Onderdonk 

Andrew  Onderdonk... 

HB«WUtehead  i  Ruttan 

StmmOtmmm 

Bovia  M  If  cNaugbton 

Ifoacton  Car  Co , 

Under  Contracta.. 


EXPIMDITDBI  MOT  DNDKB  OoNTBAOT. 

Explorations  and  aurTeyi 

Engineering,  and  laperriaion  of  conatrnction .. . 

Fort  Fnaoia  Lo^k.....^ ^ ~ 

BedAirer  Bouto... _ 

Mlicellancouf  payments „ 


Amount  paid. 


$     ct«. 
9,420,344  S3 

13,050  00 

3S,425  00 

2,662  60 

15.084  00 


Total $14,287,824  01 


9,486,666  03 

3,119,617  79 

993,094  00 

289,028  51 

22,995  27 

376,522  41 


Probable 
Amount 
inTolred. 


I     eta. 


16,066  20 

35,425  00 

2,662  60 

24,000  00 

882,500  00 

2,600  00 

12,000  00 

6,096  00 

27,750  00 

2,727,300  00 

2,673,640  00 

2,056,960  00 

1,746,150  00 

7,360  00 

26,600  00 

438,914  CO 

70,800  00 


*  Contrarta  No.  63,  64  and  66,  embrace  46,000  tona  of  steel  rails  with  fastenings,  of  which  11,000 
tons  will  be  used  on  the  Riri^redu  Loup  Section  of  the  Intercolonial  Railway,  the  value  of  wbieh  has 
been  deducted. 


■i-j^Miaa 
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jombor,  18'79, 


dJt 


Probable 
Amoant 
inrolred. 
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I     cU. 


Estimate  referred  to    in    Parliament,    15th    Apbii.,   1880,    nv 
Honorable  the  Minister  of  IUilways  and  Canals. 


the 


16,0G6  20 

35,425  00 

2,G62  50 

24,000  00 

882,500  00 

2,500  00 

12,000  00 

6,098  00 

27,750  00 

2,727,300  00 

2,673,640  00 

2,056,960  00 

1,746,150  00 

7,360  00 

25,500  00 

438,914  CO 

70,800  00 


8.  of  which  11,000 
tiue  of  wbioh  hu 


The  Minister  of  Railways  and  Canals  to  tJie  Engineer  in-Chitf. 

Department  of  Eailways  and  Canals, 

Ottawa,  15th  April,  18S0. 

Dear  Sir, — The  Pacific  Eaihvay  debato  will  begia  this  afternoon,  and  I  raiistask 
you  to  furnish  mo  with  an  osUmate  of  cost.    In  doing  this,  talto  the  following  data : — 

The  four  contracts  recently  let  in  British  Columbia,  making  full  allowances  for 
the  reductions  to  be  made  and  roforrod  to  in  your  report  on  theso  contracts. 

The  contract  for  the  first  100  miles  west  of  Rod  River,  as  it  is  being  curried  out 
with  half  ballasting,  etc. 

The  accepted  tender  for  the  work  on  the  second  hundred  miles  section  west  of 
Red  River,  ($438,1^14) 

With  regai-d  to  the  location  and  character  of  the  railway,  I  am  aware  that  your 
own  prefeience  has  been  for  aline  with  light,  easy  gradients.  The  Government 
recognizes  the  advantage  of  this  feature  between  Lake  Superior  and  Manitoba,  but 
west  of  Bed  River  we  attach  less  importance  to  it  than  the  rapid  settlement  of  the 
country  and  the  immediate  accommodation  of  settlers. 

The  policy  of  the  Government  is  to  construct  a  cheap  railway,  following,  or 
rather,  in  advance  of  settlement,  with  any  workable  gradients  that  can  be  had, 
incurring  no  expenditure  beyond  that  absolutely  necessary  to  effect  the  rapid  colon- 
ization of the  country. 

In  accordance  with  this  policy,  Mr.  Marcus  Smith  has  found  a  line  on  the  second 
hundred  mile  section  whore,  two  years  ago,  he  reported  it  impracticable  under  the  old 
system  of  gi-adients,  and  he  has  stated  to  me  that  there  will  bo  no  heavier  hundred  mile 
section  than  this  one  between  Manitoba  and  the  Rocky  Mountains.     I  am,  therefore, 

Eerfectly  justified  in  culling  upon  you  to  take  the  accepted  tender  for  the  second 
undred  miles  section  as  the  basis  for  estimating  cost  up  to  the  mountains. 

You  have  recently  shown  me  returns  from  Messrs.  Cuddy  &  Jennings,  indicating 
large  reductions  effected  on  !>!ections  41  and  42.  The  rails  for  theso  sections  have 
been  secured  at  very  low  rates,  and  there  are  other  circumstances  which  I  need 
scarcely  say  will  enable  you  to  place  the  cost  of  opening  the  line  from  Selkirk  to 
Lake  Superior  at  much  less  than  the  sum  named  a  year  ago. 

Yours  faithfully, 

CIIARLRS  TUPPER. 

Sandford  Fleming,  Esq , 

Engineer-in-Chief, 

Canadian  Pacific  Railway. 
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The  Engineer  iti-nhief  to  the  Honorable  the  Minister  of  Railways  nwl  Canals, 

Canadian  PActFic  Railwat, 

Office  of  tub  Knoineeu-in  Chief, 

Ottawa,  Iftth  April.' 1880, 
The  Honorablo 

Sir  CnABLEH  Tupper,  K.C.M.G., 

Minister  cf  Jtailways  and  Canala. 

Sir, — I  have  the  honor  to  submit  the  fl)llowini;  ostimato  of  expendi- 
ture necessary  to  place  the  Canadian  Pacific  E:iilway  in  operation  from  Laico  Superior 
to  Port  Moody. 

I  understand  the  policy  of  the  Government,  with  respect  to  the  railway,  to  be : — 

1.  To  construct  the  section  between  Lake  Superior  and  Rod  River  with  the 
limited  j^radionts  and  curves  sot  forth  in  my  rt-portti  laid  before  Parliament,  so  as  to 
secure  cheap  transportation,  and  to  provide,  by  the  time  the  railway  shull  be  ready 
for  opening,  an  equipmont  of  rolling  stock  and  general  acconiodation  sufficient  for 
the  traffic  to  bo  then  lor)kcd  for. 

2.  To  proceed  with  the  work  west  of  Rod  River  by  constructing  200  miles  on  the 
route  recently  established.  The  roadway  and  works  to  be  of  the  chara(!ter  defined 
by  the  48lh  contract  and  the  tenders  for  the  66th  contract  recently  received. 

To  proceed  with  tho  construction  of  12'»  miles  in  British  Columbia,  umler  the 
60th,  eist,  62nd,  and  (JHrd  contracts.  Tho  expenditure  on  the  12.'5  miles  to  bo  limited 
in  accordance  with  tho  provisions  of  the  contract,  and  the  views  set  forth  in  my  report 
of  tho  22nd  November  last.  * 

To  proceed  gradually  with  the  intervening  distance.  To  delay  placing  additional 
sections  under  contract  in  British  Columbia  until  the  125  milos  are  cjmploled,  or 
well  advanced,  thus  preventing  any  undue  increase  in  tho  price  of  labor. 

To  carry  construction  westward  from  Manitoba  across  tho  Prairie  Region  only 
as  settlement  advances. 

In  my  report  of  last  yoar,  I  placed  the  cost  of  the  section  between  Lake  Superior 
and  Red  River  at  $13,000,000.  Since  that  date  the  steps  taken  to  keep  down  tho 
expenditure  on  the  185  milos  between  English  River  and  Kcewai  in  have  been  so  far  suc- 
cessful as  to  reduce  the  longth  aboutSf  miles,  and  the  estimated  cost  fully  S500,000. 
The  rails  for  these  two  contracts  have  likewise  been  secured  at  a  considerably  lower 
price  than  the  estimate.  Whatever  an  increasing  traffic  in  future  years  may  demand 
in  tho  way  of  terminal  accommodation  and  rolling  stock,  I  am  confident  the  lino  can 
bo  opened  for  traffic  between  Foit  William  and  Selkirk,  well  equipped  for  the  business 
which  may  then  bo  expected,  at  a  cost  not  exceeding  817000,000. 

West  of  Red  River,  100  miles  have  boon  placed  under  contract,  and  tenders  have 
been  received  for  a  second  100  miles  section.  The-<e  two  section-^  arc  designed  to  be 
constructed  and  equipped  in  the  most  economical  manner,  dispensing  with  all  outlay 
except  that  necessary  to  render  the  railway  immediately  useful  in  tho  Detllement  of 
the  country.  It  is  intended  that  tho  line  bo  partly  ballasted,  to  render  it  availublo 
for  colonization  purposes,  full  ballasting  being  deferred  until  tho  traffic  demands  high 
speed.  It  is  intended  to  provide  sufficient  rolling  stock  for  immediate  wants,  post- 
poning full  equipment  until  the  country  becomes  populated,  and  the  busiueas  calls  for 
its  increat>e. 


•  Report  on  the  Britmli  Colnmbia  Section,  22nd  November.  1879.— EitractB—"  The  totat  sum  of 
the  lowest  tenders  fur  the  four  Sectiua-i,  as  above  stated,  U  $ii,  167,040.  (t  will  be  borne  in  mind  that 
the  character  of  the  contracts  to  be  entered  Into  is  materially  ditfereat  from  ordinary  contracts  This 
■urn  represents  the  maximum— the  expenditure  is  not  to  exceed  this  amount,  but  it  may  be  very  much 
less  (aee  clauses  S,  6  and  7.) 

"  Tho-ie  who  made  the  surveys  and  calculations  inform  me  that  the  q  'antities  are  very  full,  and 
that  in  actual  execution  th  y  can  be  largely  reduced.  I  am  convinced,  moreover,  that  by  making  an 
extremely  careful  study  of  the  final  l.iCHtion,  by  sharpening  the  curvature  in  some  places,  by  u-iing 
great  judgment  in  adjustiDg  the  alignment  to  the  sinuosities  and  sudd-^n  aud  ereat  irre ^iiUrides  of  th* 

Sroaaa,  by  8ub<titutiug  the  cheaper  classes  of  work  for  the  more  costly,  w';erever  it  can  safely  ba 
one,  and  by  doing  no  work  wbntever  that  is  not  absolutely  necessary,  a  very  marked  reductiou  caa 
be  made." 
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On  this  basis  and  on  the  other  data  furnished,  tho  railway  may  bo  ojioned  from 
Lake  Superior  to  the  Pacidc  Coast  within  tho  following  estimate : — 

Fort  William  to  Selkirk  (406  miles)  with  light  gradients,  in- 
cluding a  fair  allowance  of  rolling  istock  and  engineering 
during  conwtruction |I7.0')0,OnO 

Selkirk  to  Juspar  Yatlty  (1,000  milo^)  wllli  li-lit  equipment,  etc.     io,000,000 

Jasjjar   Valley  to  Port  Moody  (550  miles)  with  light  equip 
ment,  etc.: — 

Jaspnr  toLHheKamloops,  335  at  43,6G0 $15,600,000 

Lake  Knmloops  to  Yale,    116    "    by),(WO 10,000,0.-0 

Yale  to  Port  Moody,  JiO    "    38,8S8 3,500,000 

$29,000,000 
Add 1,000,000    30,000,000 

Total  miles,  1,956 $60,000,000 

The  above  does  not  include  cost  of  exploration  and  preliminary  surveys  through- 
out all  parts  of  the  country  north  of  Lake  Nipissing  to  James' Baj  in  the  cast,  and 
from  Esquimault  to  Port  Simpson  in  the  we«t,  between  Latitudes  4!*''  and  56°,  not 
j)ro|)erly  ihargcable  to  construction,  $3,119,618,  or  the  cost  of  the  Pembina  Brunch, 
$1,750,000,  or  with  other  amounts  with  which  the  Pacitic  Euilway  account  is  charged. 

1  have  tho  honor  to  bo,  Sir, 

Your  obedient  servant, 

SANDf  ORD  FLEMING, 

Engineer-in-Chief. 


The  Engineer-in-Chief  to  the  Honorable  the  Minister  of  Railways  and  Canals. 

Canadian  Pacific  Evilwat, 

Office  of  the  ENaiNEER-iN-CHiKF, 

Ottawa,  16lh  April,  1880. 

The  Hon.  Sir  Chart.es  Tdpper,  K.C.M.G., 
Minister  of  Railways  and  Canals. 

Sib, — In  compliance  with  your  directions,  1  have  the  honor  to  consider  tho  cost 
of  the  eastern  section  of  tho  Pacific  Euilway  extending  from  Thunder  Bay,  Lake 
Superior,  to  the  eastern  terminus,  Lake  Nipissing. 

In  my  report  recently  laid  before  Parliament.  I  have  referred  to  the  projected 
line  between  Soulh-East  Buy,  Lake  Nipissing,  and  SaultSt.  Mary.  The  explorations 
of  this  district  have  established  that  a  location  can  Le  had  north  of  Lake  Nipissing, 
which  would  be  common  for  60  or  70  miles  to  the  St.  Maiy's  branch  and  the  main 
trunk  line  to  the  North-West.  As  fhe  St.  Mary's  branch  will,  in  all  probability,  be 
conwtructed  before  the  through  line  is  undertaken,  the  length  of  tho  latter  will  be 
re<luced  by  the  length  of  the  location  common  to  tho  two  lines.  Tho  eastern  ter- 
minus will  consequently  be  advanced  some  60  or  70  miles  to  the  west,  beyond  the 
theoretical  starting-point  at  Like  Jsipissing.  The  length  of  tho  eastern  section 
therefore,  may  be  assumed  not  to  exceed  600  miles. 

It  is  impossible  to  say  what  labor  and  materials  may  cost  some  years  hence, 
when  the  period  arnves  for  the  eastern  section  to  bo  undertaken.  Taking  the  basis 
of  present  prices  and  present  contracts,  and  adhering  to  the  economic  principles  of 
construction  set  forth  in  the  letters  of  ye.'^terday,  I  feel  warranted  in 
stating  that  $20,000,000  may  be  considered  a  fair  estimate  of  the  cost  of  opening  the 
line  from  Fort  William  to  the  Eastern  Terminus, 


f. 
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In  order  that  tho  eBtimatos  of  tho  cost  of  the  lino  from  Fort  William  to  tho  Pacific 
and  from  Port  William  to  tho  Eastern  Terminus  near  Lake  Nipiasing,  be  clearly  under- 
stood, I  deem  it  proper  to  siil  mit  tho  following  explanations  :— 

I  have  in  previous  reports  laid  before  Parliament,  a<lvocated  a  location  fur  (ho 
railway  with  generally  lignt  gradients  and  other  favorable  engineering  features.  The 
IHjlicy  of  the  Government,  as  stated  in  your  letter,  likewise  the  change  of  line  by  tho 
abandonment  of  the  old  location  west  of  Ked  Eiver,  render  it  necessary  on  my  part 
to  modify  the  views  I  have  previously  held. 

The  estimates  now  submitted  are  based  on  the  now  conditions  and  tho  data  to 
which  you  refer,  viz:  on  contracts  recently  lot  for  four  sections  in  British  Columbia, 
and  the  reduction  to  be  made  thereon ;  on  the  contract  for  the  first  100  miles  section 
west  of  lied  Hivor ;  on  tho  accepted  tender  for  the  second  100  miles  section  west  of 
Ked  River ;  and  on  the  assurance  made  by  the  Engineer  who  conducted  the  surveys  in 
the  Prairie  Kegion,  that  there  will  bo  no  more  cotjtly  one  hundred  miles  section 
between  Manitoba  and  the  Rocky  Mountains  than  the  second  100  miles  section  west 
of  Eed  River ;  that  hence  this  section  may  be  taken  to  bo  representative  of  the  wholo 
work  to  the  base  of  tho  mountains.  I  have  likewise  estimated  the  amount  of  rolling 
stock  as  limited  to  the  extent  considered  absolutely  necessarv  for  colonization  pur- 
poses, and  I  have  not  overlooked  the  fact  that  the  transport  )n  of  rails  and  other 
materials,  after  our  own  lino  from  Lake  Superior  to  Manit'  shall  have  been  com- 
leted,  will  be  reduced  to  nominal  charges  to  cover  actual  (  ly,  instead  of  the  very 
high  rates  wo  have  boon  compelled  to  pay  by  the  railways  in  the  United  States. 

It  must  be  borne  in  mind  that  if  the  present  defined  policy  with  respect  to  tho 
gradual  progress  of  the  work  bo  modified,  or  if  the  extent  of  the  work  oe  different 
from  that  assumed,  or  if  its  general  character  be  altered,  the  cost  may  bo  atfectod  by 
the  change.  The  same  result  may  Ij  looked  for  if  a  higher  price  has  to  be  paid  for 
materials,  or  for  labor,  and  if  through  those  or  other  causes  the  contractors  failing 
to  perform  what  they  have  undertaken,  the  work  in  consequence  has  to  be  relet  at 
higher  prices.  Under  those  circumstances  the  cost  of  the  who'o  line  may  bo 
increased. 

The  cost  may  be  enhanced,  moreover,  if  tho  location  of  the  line  be  placed  in  the 
hands  of  careless  or  inefficient  men,who  may  fail  to  exorcise  the  prudence  and  judgment 
callod  for,  or  who  may  neglect,  through  want  of  care  or  skill,  to  lay  out  the  work  with 
regard  to  economy.  Or  if  the  supervision  of  the  contracts  be  lax,  so  as  to  admit  of 
tho  possibility  of  work  not  absolutely  required  being  executed,  or  of  payment  being 
made  in  excess  of  work  performed,  increase  of  cost  will  result.  From  first  to  last  the 
strictest  economy  will  have  to  be  enforced,  and  rigid  control  exercised  over  the  ex- 
penditure. The  estimate  submitted  is  based  on  the  data  set  forth,  and  on  that  data 
the  whole  main  line,  from  Port  Moody,  on  the  Pacific  coast,  to  the  Eastern  Terminus, 
in  the  neighborhood  of  Lake  N'pissing,  may  be  cunstrncted  in  the  manner  and  under 
tho  oircumsUiDcos  referred  to,  for  about  J80,OJO,000.  But  to  meet  any  of  the  possible 
contingencies  to  which  I  have  referred,  I  bog  leave  to  recommend  that  in  considering 
the  subject  of  capital  requiied  for  the  undertaking,  a  liberal  percentage  bo  added. 

I  have  the  honor  to  be,  Sir, 

Your  obedient  servant, 

SANDFORD  FLEMING, 

Engineer-in-Cluef. 
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APPENDIX  No.  24. 


CORRESrONUENrK  ON  THE  SUIUECT  Of  A  SUHHARtNl  TELBURAPII  UBTWEE.N  THE  WESTERN 
COAST  OP  CANADA,  ON  THE  PACiriC  OCEAN,  AND   THE  TELEURAI'H  SYSTEM  OK  ASIA. 


Canadian  Paoikic  IIailway. 

Offick  or  TUB  Enqinebr-in-Chief, 

Ottawa,  llth  Juno,  187y. 

F.  N.  Gibbornb,  Esq., 

Supt.  Telegraph  and  Signal  Service, 
l^minion  of  Canada. 

My  Dear  Sir, — I  am  desirous  of  directing  your  attention  to  a  project  in  con- 
nection with  the  Pacific  Railway  Telegraph,  whien  appears  to  me  of  great  national 
importance,  which  calls  for  careful  consideration,  and  on  which,  I  do  not  doubt,  your 
great  experience  and  ability  can  throw  much  light. 

The  Pacific  terminus  of  the  Canadian  Pacific  Railway  will,  in  all  probability,  be 
finally  determined  this  year,  and  the  telegraph  now  erected  from  Lake  Superior  and 
carried  almost'  to  the  base  of  the  Eocky  Mountains  will  then  bo  extended  to  tide- 
water in  British  Columbia. 

In  my  lost  report  laid  before  Parliament,  I  submitted  the  importance  of  con- 
necting Lake  Superior  with  Ottawa,  the  seat  of  Govornment,  by  telegraph,  and  I 
have  reason  to  boliovo  that  the  Government  favor  the  reasons  I  have  expressed. 

If  these  connections  are  made  wo  shall  have  a  complete  overland  telegraph  from 
the  Atlantic  to  the  Pacific  Coast.  For  tho  greater  part  of  the  distance  the  line  will 
be  wholly  constructed  by  tho  Canadian  Government,  and  there  will  be  little  diflSculty 
on  tho  part  of  tho  Government  in  securing  from  ocean  to  ocean  complete  control  of 
the  telegraph  system. 

It  appears  to  mo  to  follow  that,  as  a  question  of  Imperial  importance,  the  British 
possessions  to  the  west  of  the  Pacific  Ocean  should  bn  connected  by  submarine  cable 
with  t'le  Canadian  line.  Great  Britain  would  then  bo  brought  into  direct  communica- 
tion with  all  her  greatest  colonies  and  dependencies  without  passing  through  foreign 
countries. 

Tho  telegraph  system  of  Europe  is  now  extended  easterly  through  Russia  to 
tho  eastern  coast  of  Asia.  A  second  line  follows  the  route  by  the  Red  Sea  to  India, 
China  and  Japan,  with  a  brauch  to  Australia,  and  certainly  some  of  these  points  could 
be  connected  with  the  Pacific  shores  of  Canada,  and  thence  with  the  great 
cities  on  both  sides  of  the  Atlantic  much  more  directly  than  they  now 
are.  Moreover,  a  sub-marine  telegraph  from  the  western  coast  of  Canada  to  Asia,  in 
continuation  of  the  Pacific  Railway  lino  while  completely  girdling  the  globe  by  an 
electric  wire,  would  connect  with  the  Australian  and  New  Zealand  Branch,  and,  with- 
out question  would  extend  the  most  important  advantages  to  the  whole  outer  Empire 
of  Groat  Britain. 

I  feel  that  I  cannot  eiT  in  asking  tho  assistance  of  yourself  in  this  matter.  As 
the  originator  of  the  first  Atlantic  telegraph  scheme  and  one  to  whom  the  world  is 
largely  indebted  for  telegraphic  communication  between  Europe  and  America,  there 
can  be  few  equally  qualified  to  give  advice  on  tho  subject. 
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I  beg  now,  theioforo,  to  ask  you  to  give  your  earnest  attention  to  the  Bcheme,  ^aA 
to  request  that  you  will  bo  good  enough  to  report  to  mo  at  your  earliest  coavenionce 
as  to  the  practioility  of  the  undertaking,  its  possible  cost  and  traffic,  the  different 
routes  which  the  line  may  take,  and  the  general  advantages  it  may  cidm  when 
established. 

I  am  sure  the  judgment  which  3-ou  will  exorcise,  with  the  experience  and  practi- 
cal ability  you  possess,  will  place  the  project,  in  all  its  bearings,  iii  such  a  light  ihat  it 
can  be  brought  before  the  Government  in  a  complete  form. 

Yours  veiy  trulj', 

SANOFOUD  PLBJIING, 

Enjinenr-in  Chief , 


Teleorvi'ii  and  Signal  Service, 

Ottawa,  13th  June,  IST'J. 

Sandfosd  Fleming,  Esq.,  C.M.G., 

Engineer-in-Chief,  Canadian  Puf.ific  Railway. 

Dear  Sir, — I  fully  appreciate  the  kind  and  complimentary  manner  in  which 
you  have  requested  me  to  report  officially  upon  the  feasibilit}',  commercial  value  and 
importance  of  telegraph  commuiii'^ation  between  Europe,  America  and  Asia,  vid  the 
Dominion  of  Canada. 

As  already  explained,  it  is  a  subject  to  which  I  have  given  much  cousidoration 
tor  some  years  past,  and,  with  yourself,  I  am  of  opinion  that  the  time  has  now 
arrived  when  public  attention  should  bo  directed  to  an  enterprise  of  so  much  mo- 
ment to  Imperial  and  Colonial  interests. 

It  is  evident  that  the  Government,  which  possesses  the  exclusi\e  privilege  of 
controlling  the  Canadian  Pacific  Railway  route  for  telegraphic  purposes,  must  occupy 
a  position  of  great  national  importance,  inasmuch  as  they  will  cot  onlj  hold  tne 
shorte&t,  most  feasible,  and  therefore  the  most  ccojiomical  line  of  communication 
between  the  commercial  emporiums  of  North  and  South  America  and  the  Empires 
of  China  and  Japan,  but  also  that  such  route  will  be  equally  available  and  preferable 
for  telegraphic  intercourse  between  Great  Britain,  those  Empires  and  her  Austialfan, 
New  Zealand,  and  other  eastern  possessions,  the  present  routes,  via  the  Red  Sea  or 
Persia,  entailing  the  repetition  of  despatches  through  various  nationalities  and  in 
diflferont  languages. 

The  route  advocated  is,  by  land  line,  from  Halifax,  Nova  Scotia,  via  Ottawa  and 
Manitoba,  to  the  Pacific  terminus  of  the  Canadian  Pacific  railway  system,  and  thence 
by  submarine  cables,  from  the  uorth-W(wt  point  of  Vancouver  Island,  to  Yesso,  Japan, 
where  it  would  connect  with  lines  now  running  lo  IIong-Kong,  China,  Australia,  New 
Zealand  and  elsewhere. 

First,  as  to  the  feasibility  of  the  ])roji«ct,  tidinitlingwithout  unnecessary  argument 
the  extraordinary  advantages  of  the  proposed  land  route  along  the  line  of  Canadian 
Railways,  not  n.  jrely  for  construction,  but  also  for  maintenance  and  speedy  repairs, 
lime  rather  than  cost  being  the  essence  of  telegraphic  success,  you  will  notice  upon 
referring  to  an  Admiralty  chart  of  the  North  Pacific  Ocean,  that  the  soundings 
between  British  Columbia  and  Japan  are  of  an  exceedingly  uniform  character, 
varying  from  i,000  fathoms  inshore  to  3,000  fathoms  in  mid  ocean,  the  bot- 
tom being  invariably  overlaid  with  black  sand,  clay  and  the  ooae  of  defunct  in- 
fusoria peculiar  to  those  latitudes;  also  that  in  comparison  with  the  deep  portion  of 
the  bed  of  the  Atlantic  between  Ireland  ai.d  Newfoundland,  the  maximu"!  differ- 
ence in  depth  is  under  300  fathoms. 

Again,  the  distr.nco  between  Franco  and  St.  Pierre,  following  the  route  taken 
by  the  first  French  Cable  Company,  is  2,327  miles  plus  706  miles  between  St.  Pierre 
and  Massachusetts,  the  length  of  the  direct  cable  between  Ireland,  Nova  Scctia, 
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and  the  United  States  being  some  200  railos  longer;  whoroas  tho  distance 
between  British  Columbia  and  Japan  is  about;..i,300  miles,  with  a  mid-station,  if 
neces<ary,  upon  one  of  tne  Aleutian  Islands,  which  would  thus  subdivide  the  cable 
into  two  noarlyoqual  lengths  of  about  1,650  miles  each. 

With  tho  improved  electric  cable;- and  signalling  apparatus  of  th'>  present  day,  it 
has  already  boon  demonstrated  that  communications  can  now  be  as  readily  and 
speedily  transmitted  through  3,000  miles  of  cable  as  was  formoil3'^  practicfiblo  through 
a  t,Q(){)  mile  conductor.  Neither  will  the  route  indicated  bo  liable  to  serious  competi- 
tion, for  between  the  parallels  of  Sii"  north  und  30°  south  of  tho  equator  tho  vast 
number  of  volcanic  islands  and  coral  reefs  entirely  urocludos  tho  successful  accom- 
plishment of  cable  enterprises  within  those  limits.  It  was  for  such  roasDU  that  tho 
projected  line  in  two  sections  of  2,*'  jO  and  3,000  miles  in  length  butwoen  S:in  Francisco 
and  Japan,  vid  the  Sandwich  Ish'^'us,  was  abandoned,  and  I  may  also  obsoi-vo  that  a 
departure  from  British  Columbia  will  insure  a  line  5oO  miles  shorter  than  by  any 
route  starting  west  from  San  trancisco. 

It  is  not  anticipftted  that  there  will  be  any  difficulty  in  obirining  landing  rights 
from  tho  United  States  Government  upon  one  of  the  Aleutian  Islands,  if  doomed 
advisable  to  divide  the  distance.  Tho  Japanese  Government,  on  tho  other  hand,  I 
have  reason  to  bcliovo,  will  be  most  desirous  to  cooperate  with  and  assist  an  enter- 
prise of  80  much  consequence  to  their  Empire. 

Secondl}',  as  to  tho  commercial  value  and  importance  of  tho  undertaking. 

It  is  extremely  difficult  to  furnish  any  reliable  data  upon  whirh  to  ostiniato  tho 
future  aiAOunt  of  business  which  must  pass  over  the  line  no>v  {iDutoniplatcd,  for  all 
cable  companies  are  reticent  relative  to  sectional  or  special  sources  of  revenue  ;  but, 
taking  tho  present  tariff  rates  for  messages  vid  Europe,  at  83  75  per  word,  coii.-idor- 
ably  les'j  than  half  that  rale  would  yield  a  handsome  prodt  on  the  route  vid  Canada 
und  tho  Pacific. 

A'^iiin,  from  London  or  Paris  to  Japan,  vid  tho  lied  Sea  route,  the  present  charge 
i:)  83  ficr  word,  while  little  more  than  two-thirds  of  such  rate  would  yield  an  equally 
profitable  return  between  the  same  points  vid  Canada. 

r,  i«  not  u'.iroasonable  to  suppose,  therefore,  that  tho  grout  and  fast  increasing 
tel";;^.  aph  business,  not  only  between  all  America,  but  also  between  Great 
Prit'jin  v\a  other  European  countries  and  tho  far  oast,  would,  in  great  measure,  be 
di\  01  fed  to  the  new  route. 

I  may  hero  note  that  the  Pacitic  cable  might  bo  laid  direct  to  one  of  the  smaller 
islands  north  of  Yozo,  which  island  could  probably  bo  iu'([ui!od  or  puicliasod  from  tlio 
Japanese  Government,  and  thence  laid  to  Hong-Kong,  whence  by  an  alioinativo  route  it 
might  becontinueddiroct  to  Australia,  thus  securing  a  through  lineofcominunicaiion, 
which,  M'licnover  required,  could  be  placed  under  the  iinmoiiiato  control  of  the 
Imperial  Government. 

Tho  cost  (/f'the  Pacific  cable  to  Japan,  including  the  completion  of  llio  (Janudian 
land  linos,  1  estimate  at  £800,000  sterling  ($4,000,000), and  business  equal  to  one-half 
idio  capacity  of  the  first  French  cable  between  Brest  and  .Mussachusoils  (tho  relative 
cubic  distances  being  very  nearly  tho  same),  would  render  it  a  i)a3-iiig  nivestnient. 

I  have,  therefore,  no  hesitation  in  expressing  a  decided  opinion  as  to  iliofoiniilole 
practicability  of  the  enterprise  herein  referred  to,  and  from  the  (ionsideratiifn  which 
I  have  triven  to  the  question  of  cost  and  tralfic,  I  ieol  assui'od  t'xat  tho  undertiiking, 
as  a  whole,  would  be  as  successful  and  remunerativ.'  as  it  is  im|Jorlant  to  the  goiu^rui 
intorosts  of  Great  Britain  and  her  dependencies. 

I  am,  donr  Sir, 

Your  most  ot/odicnt  servant, 

F.  N.  GISI30UNE,  Goct.  Supt., 

Telegraph  and  Signal  Service, 
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